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To the Members of the Missouri State Board of Agriculture: 


GENTLEMEN :—I herewith submit, for publication, my Fourth Annual 
Report on the Noxious, Beneficial and other Insects of the State of 
Missouri. 

The year just closing tos been remarkable for the high mean temperature 
of its spring and summer, and the unprecedented small amount of rain-fall. 
Yet mother Earth has yielded abundantly of all kinds of Agricultural pro- 
ducts, and our fruit crop has generally been unusually fine. The injuries of 
the notorious Plum Curculio were, comparatively, so insignificant that plums 
and even apricots ripened where they had failed for many previous years; 
and though this result may in great part be attributed to the partial failure 
of such fruit and the consequent scarcity of the “little Turk” in 1870, I 
think the Sigalphus parasite described last year must receive some share 
of the credit. But it is unnecessary to anticipate in any manner the burden 
of the following pages. 

During the extreme heat of the season I made a hasty trip to Kurope, 
for the improvement of health and for scientific purposes. During two 
months’ stay there, I was able to gather some facts of importance without 
which I could not have laid before you the articles on “Grape Disease,” 
and “Silkworms” to which I call your especial attention, and which, I 
trust, contain some important truths of vast moment to the State. 

I have devoted considerable time to lecturing the past year; and hope 
to be able to fill still more engagements during the year to come. 

Respecting the printing of this Report it is necessary to state that I did 
everything in my power last winter to have the printing and press-work of 
the third volume done creditably and in a manner which would do justice 
to the engravings. Mr. Wilcox was obliging, and did all that could, per- 
haps, be expected of him; but in truth it is utterly impossible for any one 
to turn out a creditable shies of work from the old rickety presses at the 
capital; and, with the three years’ unsatisfactory experience of the past, I 
shall strive to get the publishing of this fourth Report done in St. Louis. 
To enable me to do so, I hope to get your aid and encouragement. 

The same rules, in printing, that have been adopted in the other Reports, 
are followed in this; and the reader will bear in mind that, unless otherwise 
stated, the latitude of St. Louis is always intended when speaking of the 
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season of an insect’s appearance or disappearance. The older and more 
familiar generic names are generally employed, and the names in brackets 
indicate the genera to which the insect is referred in more modern systems. 

Figures 35, 45, 46, 47 and 49 have been kindly loaned by Mr. Charles 
L. Flint, Secretary of the Massachusetts State Board of Agriculture; 51 by 
Dr. A. S. Packard, Jr., of Salem, Mass., and 52, 53 and 54 purchased of the 
same: the rest are original. 

My office is still at Room 29, Insurance Building, Southeast corner of 
Fifth and Olive streets, St. Louis; and all letters sent to me should be thus 
addressed. 

I thankfully acknowledge the receipt of free passes over the following 
railroads: St. Louis and Iron Mountain, Missouri Pacific, Atlantic and 
Pacific, Hannibal and St. Joseph, North Missouri, Chicago and St. Louis, 
Illinois Central, and Rockford, Rock Island and St. Louis. 

Respectfully yours, 
CHARLES V. RILEY, 
State Entomologist. 
Sr. Louis, Mo., December 2, 1871. 


NOXIOUS INSECTS, 


NOTES OF THE YEAR. 


Of the more prominent and important of our insect enemies prolonged 
experience is continually teaching us something new, and of some of those 
already treated of in former Reports, I shall, hereafter, under the head of 
“Notes of the Year” bring together such additional facts and discoveries as 
are worthy of being recorded. These notes are therefore intended to sup- 
plement the original articles, and I shall endeavor to avoid anything like 
repetition of what has already appeared. By thus adding the observations of 
the year the original reports will be rendered more complete and circum- 
spect. 


THE COLORADO POTATO BEETLE. 


In its onward march across the continent, this insect attracts, perhaps, 
more attention than any other. In extending over new territory we find 
that its enemies increase and that even its habits become more varied; while 
our means of counteracting its injurious work become more numerous and 
efficient. For these reasons it demands prominence in the “Notes.” 


Irs [nsuRiEs 1n 1871.—Never before was the insect so numerous with 
us as last spring and summer. In March the beetle was turned up in great 
numbers while the ground was being plowed, especially in fields that had 
been planted the previous year to late potatoes. During the warm days of 
April they were seen everywhere sailing through the air—their striped ely- 
tra or wing-covers raised and held motionless from the thorax, while the 
more gauzy wings, unfolded and vibrating, reflected pleasantly to the eye as 
the sun intensified their rosy hues. 

Before the potatoe leaves were fairly out of the ground the beetles were, 
as usual, after them, and the fighting on the part of potato-growers com- 
menced with vigor, for it seemed that twenty bugs came to the funeral of 
every one slain. It had become very generally known that no powder unless 
it had Paris green as its base, was efficient enough to be of any practical 
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use, and consequently the demand for Paris green, suddenly became so great 
that the price went up from 20c. to 75c. and even $1.00 per Ib. Indeed, for 
a while it was not to be had at all in St. Louis. Several parties in our State, 
taking advantage of the demand, prepared pound packages, already mixed, 
and advertised them for sale at 50c. per package. The price was exhorbitant, 
and by inducing the well known firm of Michell Bros. & Kern, of St. Louis, 
to prepare packages according to my recommendation, I soon had the sat- 
isfaction of seeing the price reduced to a more reasonable standard. During 
the latter part of May the demand for the green was at its height, and the 
bugs were in such force throughout the Western country, that the agricul- 
tural papers teemed with notices of it, and some writers gave loose rein to 
their faney, and allowed so prosaic a subject to prompt to poetic deeds. 
From among the doggerel, the following taken from the columns of the 
Western Rural will bear repeating and exhibits the right spirit : 


POTATO BUGS AND I. 





In deadly strife we did engage; 
From week to week the warfare wage 
With no abatement of our rage— 

Potato bugs and I; 
From two to ’leven like Falstaff’s foes— 
In one brief hour their number grow— 
Yet neither any yielding knows 

Potato bugs or I. 


Brave fought in ancient times the knight 

In coat of mail-and vizor bright, 

But more tenacious was our fight— 
Potato bugs and I. 

~ Armed to the teeth were foes of old, 

But teeth and hands our arms all told, 

Yet still we struggled strong and bold— 
Potato bugs and I. 


I fought my fav’rite bulb to save, 
Which to the world Sir Walter gave, 
Each had our reasons strong and grave— 

Potato bugs and I. 
To exterminate was what they meant, 
And I toward them had like intent; 
Nor one short hour would we relent— 
Potato bugs or I. 


Green armor I’ve procured of late, 
Provided by that city great 
Where bloodshed seems the normal state; 
And now our warfare we’ll abate— 
Potato bugs and I; 
For all their energy is spent, 
Their spears are broken, armor rent, 
And now I think we’re both content— 
Potato bugs and I. AGRA. 


But if the bugs themselves were unprecedently numerous, so also were 
their natural enemies. I passed through potato patches where almost every 
Doryphora larva had upon .the back of the neck, just behind the 

- head, one or more eggs of its deadly parasite Lydella doryphore, Riley, (Rep. 
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I, Fig. 48), which is the only genuine parasite yet known to attack it; and 
what with the work of such natural enemies and the efforts of man, the pest 
suddenly became about as scarce as it had been numerous before. ' 

All accounts agree as to the sudden diminution of its numbers in the 

month of June, and so far as Missouri is concerned, it did not increase to any 
alarming extent during the rest of the year. The disappearance was, in 
many sections, so thorough that it is very questionable whether man and natur- 
al enemies should alone be credited with the cause. The spring was uncom- 
monly dry and warm, and, so far, was favorable to the increase of the in- 
sect; but the summer drought and extreme heat which followed were quite 
unfavorable to its multiplication. Warm, dry weather in spring is conge- 
nial to the growth and well-being of the larvee as they swarm upon and de- 
vour our vines; but at a later stage of their lives when they have to enter 
the earth to undergo their transformations, a great many of them will un- 
doubtedly die if the earth continues excessively dry and hot. They will, in 
short, be dried and baked to death. Those who have had large experience 
in breeding insects, and who understand the importance of coolness, and es- 
pecially of moisture in the successful development of those which transform 
underground, feel perfectly warranted in such an inference, even though no 
systematic and accurate experiments have been made to test its validity. 
The extreme heat and dryness of the season, furnished a good opportunity 
to employ the sun-scalding remedy, and it was fully shown that in an in- 
tense summer sun, the larvee and even the beetles will very generally die if 
knocked from the vines on to the dry and heated ground, especially if the 
vines have been well hilled; and it is doubtless because the insect cannot 
thrive when the thermometer ranges near 100° F. that the southern 
columns of the spreading army extend far more slowly than the northern. 
Moreover, the past summer was not the first one in which the sudden dis- 
appearance of this insect under conditions of heat and drought has been no- 
ticed; for a similar state of things occurred in 1868, and Dr. Henry Shimer, 
of Mt. Carroll, Ll., then attributed such disappearance to the dryness of the 
season.* 
We are justifiable, therefore, in concluding that while dryness and warmth 
may be very pleasant and agreeable to the Colorado Potato Beetle in the 
spring or in the fall, they are nevertheless very destructive to it when inten- 
sified in the summer months. 

AmounT OF DAMAGE CAUSED BY IT IN Missourt.—Notwithstanding such 
sudden disappearance of the potato bug, the falling off in the potato pro- 
duct of the State compared with 1870 is fully 20 per cent. In Illinois it is 
35 and in Michigan 34 per cent.; while in most of the so-called Middle States 
it has increased. Much of this decrease may justly be attributed to the same 
heat and drought that killed off the bugs, but a certain amount of it may be 
attributed to the early ravages of the latter. In 1870, the Statistician, Mr. 
J. R. Dodge, informed me that the potato crop of Missouri was 5,525,000 
bushels; and after careful estimates of the average market price in St. 


* Am. Naturalist, Vol. Ill. pp. 91-99. 
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Louis, and of the damage done to the crop by this one insect, I showed, in 
a lecture delivered before the Kansas State Agricultural College, that this 
one pest had abstracted nearly $500,000 from the pockets of our farmers 
during that year. No insignificant sum to be sneered at, and well worth 
saving when the means are at hand! 


New TERRITORY INVADED.—In the fall of 1870 the northern columns 
of the great army, in its eastward march, had reached the Canadian border 
and made their way some little distance into the Dominion. In the spring » 
of 1871 the Detroit river was literally swarming with the beetles and they 
were crossing Lake Erie on ships, chips, staves, boards or any other float- 
ing object which presented itself. They soon infested all the islands to the 
west of the Lake and by June were common around London, and finally 
occupied the whole country between the St. Clair and Niagara rivers. 

It would be difficult to indicate, with any degree of exactness, the pre- 
cise eastern limit they have attained in the States; but it can be confidently 
stated that they have reached in some places the borders of New York and 
Pennsylvania. Specimens of dried larve were sent to Mr. A. 8S. Fuller of 
the Rural New Yorker, from Martinsburgh, N. Y., but he was not able to 
decide positively whether they were the genuine Colorado article or the 
Three-lined Potato beetle (Rep. I. Fig. 42). They were also reported during 
the summer to have obtained a foot-hold in Massachusetts, as the following 
item from the New England Farmer will show: 

“Hon. M. P. Wilder informs us that this long dreaded scourge of the 
potato field has been found in the town of Worcester, whither it probably 
stole a ride on the cars of the western railroad, or was introduced by some 
carpet-bagger. We understood Mr. Wilder that the State Board of Agri- 
culture were contemplating the adoption of some action with a view to 
‘stamping out’ the pest. We are not informed as to the extent of the foot- 
hold the insect has secured, but we should certainly advise a most earnest 
endeavor by hand picking, by poison, by fire, and by every means in their 
power, to check its further extension in our State.” 

But Iam able to say, with sufficient assurance, that no foundation what- 
ever existed for the rumor, and that the Three-lined species was here the 
innocent cause of alarm. While visiting Prof. Geo. Thurber of the Ameri- 
can Agriculturist, I learned that he himself had unintentionally started the 
rumor by mistaking certain dried 3-lineata for the genuine 10-lineata 
larvee. 

I have already given it as my opinion that nothing will stay its onward 
march. There was a possible chance of keeping it out of Ontario, but that 
is now lost. It might perhaps be stayed for a time, if, by some edict, no 
potatoes were allowed to be grown for several years within a belt of one 
hundred miles east of the district at present infested. But we do not live 
in the time of edicts, and the chances of its getting across such a belt by one 
way or another would always be great. So I expect this irresistible army 
to march on. Indeed it is quite possible that even the broad Atlantic may 
not stay its course; but that when once the beetles swarm in the streets of 
New York as they did in those of St. Louis last spring, some female, loaded 
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with fertile eggs and hidden in the nooks and crannies of some vessel, may 
be safely borne over to the land of “murphies,” where she might easily 
found a colony which would soon spread consternation into other potato- 
growing countries to the eastward. In giving, through Walter Raleigh, the 
precious tuber to Europe, America conferred upon the Old World an ever- 
lasting boon. She may yet unwittingly be the means of bequeathing as 
great a bane, by sending across the ocean the deadliest enemy of that tuber! 
ae all events, it behooves our European neighbors to be on the look- out, 
and to prevent, if possible, any such catastrophe. 

The southern columns of the army lag far behind. In South Missouri 
it is gradually spreading, but has not yet touched the extreme southern 
counties. J saw it at Springfield in 1870 and it had then only just reached 
Green county. It was noticed the past summer by Mr. Wm. R. Howard for 
the first time in Webster, but had not then reached Taney county. It also 
made its first appearance in 1871 in Phelps and Reynolds, as I am informed 
by Dr. Thos. Ferguson of Arlington in the former, and by Dr. M. M. Ken- 
zie of Centreville in the latter county. It also appeared in Wright, Dent 
and Texas, and will doubtless in time appear in all the extreme south and 
southwestern counties. 

To the east this southern column does not reach much beyond Louis- 
ville, Ky., as [ learn from Mr. T. J. Key, of that place, that it has only been 
there two years, and Mr. V. T. Chambers informs me that it was seen at 
Covington for the first time last year. Broadly speaking, therefore, it may 
be said to occupy more or less all the territory between latitude 37° and 
46°—bounded on the west by the Rocky Mountains and on the east, by 
a line drawn from the extreme ‘eastern limit of Lake Erie to Cairo, Il. 

To the north the pests have extended beyond this limit in Michigan, and 
Thave heard of them even on the northern shore of Lake Superior. An 
incident related to me by Jno. Hurlburt, Jr., who has been engaged in sur- 
veying and prospecting in that part of the country, will illustrate how great 
a distance they may extend without food, when aided by water. He found 
them in immense quantities on a potato patch belonging to some Indians on 
the Menomonee river; yet this potato patch was in a clearing of about 
twenty acres, with no other clearing near; and to his certain knowledge 
there could not have been another potato patch within one hundred and 
fifty miles. To the east and south they extend a little beyond the imagin- 
ary line, in Ohio, as Mr. Klippart, Secretary of the State Board, made special 
inquiries as to their progress, and he informed me that they have been found 
in every county in the State. 


Ir SPREADS, BUT DOES NOT TRAVEL IN THE SENSE OF LEAVING ONE D1sTRICT 
FOR ANOTHER.—Let it not be understood that this insect, in its onward spread, 
or march, ever entirely quits any district where it has once obtained a foothold. 
This idea of its itinerant character seems very generally to prevail, and a 
great many people labor under the impression that soon after its advent, 
this dreaded foe to the potato will of its own accord take its leave as sud- 
denly as it came—that, like every other dog, it will have its day. This idea 
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is rather encouraged, though I believe unintentionally, by Dr. LeBaron in 
his first Illinois Entomological Report, where he gives it as his opinion that 
the beetle will in time disappear “especially in those localities where it is 
most abundant, even though we leave the work wholly to Nature.” Noth- 
ing could, however, be farther from the truth, or less in accordance with 
past experience. It may, and very generally does, prove more injurious 
during the first two or three years of its advent than subsequently ; because 
time is required for its natural enemies to multiply sufficiently to keep it in 
check. But wherever it once obtains a footing, there it may be expected to 
remain for all time to come—yvyascillating, it is true, from year to year, in 
numbers and consequent power to do mischief, according as the conditions 
for its increase or decrease are favorable; but always present to take its 
chances in the great struggle for existence, and to get the upper hand if it 





can. 
Mr. Thomas Meehan of the Gardeners’ Monthly, writes me that while in 


Colorado the past summer he met with very few beetles, and that these 
seemed to favor the Solanum cornutum; and persons often wonder why the 
insect does not swarm in the Territory from which it takes its popular name. 
Ihave been repeatedly informed by men living on or near the Rocky Moun- 
tains, and more especially by Mr. J. Savage, of Lawrence, Kans., that at a 
certain altitude it scarcely ever touches the Potato, but confines itself to the 
wild cornutum; and it necessarily cannot be as numerous in thinly settled 
parts of the country as in parts more thickly populated. It received the 
popular appellation of “Colorado,” not because it was numerous there, but 
because it was first found there by entomologists long before it had advanced 
to any of the Territories or States to the Hast. There are hundreds of in- 
sects that in like manner take their name from some particular district where 
first discovered, though they often afterwards prove to be far more common 
in other districts. 


New Foon; Cassace.—lt is a notable fact, and a most important one 
for us, that the Colorado Potato Beetle has in the past been found incapable 
of flourishing on any other’plants but those of the Nightshade Family (So- 
lanacee), and hitherto it has only been known to thrive upon the nightshade 
genus proper (Solanum) which includes the Egg Plant, the Horse nettle and 
some other wild species west of the Mississippi, such as rostratum and cornu- 
tum, which are known by various popular and local names. Upon the 
Nettle (iS. carolinense), which is common with us but is mostly replaced in 
Kansas by the S. rostratum, it seems to delight even more than upon the 
Potato, and I have found it quite injurious to other plants of the same genus, 
such as the warscewiczi, robustum, discolor and sieglinge, which are often cul- 
tivated for their ornamental foliage. The other common plants of the Fam- 
ily such as the Tomato (Lycopersicum), Ground-cherry (Physalis), Thorn-ap- 
ple (Datura), Henbane (Hyoscyamus), Apple of Peru (Nicandra), Tobacco 
(Nicotiana), Belladonna, Petunia and Cayenne Pepper, are not overmuch to 
its liking, though upon a pinch, it will feed on all of them, and especially on 
the first named. The Cayenne Pepper, if eaten to any extent, is actually 
poisonous to it, as we learn from Dr. LeBaron. 


THE STATE ENTOMOLOGIST. stil: 


Under these cireumstances it is an interesting fact (as showing how a 
new habit may be acquired under favorable circumstances), that last summer, 
this insect was positively found feeding upon the Cabbage, which is botanic- 
ally so very distinct from the nightshade Family. It =e be sad indeed if 
so all-important an esculent should in the future be doomed to suffer, with 
the Potato, from the insatiate appetite of such a pest, and I have no idea that 
cabbage raisers need fear anything of the sort. Yet stranger things have 
happened! and certain itis that it was found devouring cabbages by Mr. H. H. 
McAffee, Superintendent of the Wisconsin University Experimental Farm, 
while Miss Mary E. Murtfeldt, of Kirkwood, in whose testimony I can place 
the utmost reliance, found that in parts of Northern Illinois it did consider- 
able injury to growing cabbages and was even breeding in great numbers 
upon them. 


Irs Hipernation.—Subsequent experience has corroborated the accu- 
racy of the account given in my first Report, of this insect’s natural history, 
and as some authors have since claimed that it winters in the pupa state, L 
must insist that with us it never does, but that the last brood invariably 
hibernates in the perfect beetle state. Specimens have been found at a depth 
of eight and even ten feet below the surface, but the great majority do not 
descend beyond eighteen or twenty inches, and many will not enter the 
ground at all if they can find other substances above ground that will shel- 
ter them sufficiently. The beetles are found abundantly above ground in the 
month of April in the latitude of St. Louis, but often re-enter it after they 
have once left, especially during cold, damp weather. 


5S 


A FEW WorDs MORE ABouT Paris GREEN.—A good deal of objection has 
been raised against the too general use of this poison, and perhaps with 
some reason. Mr. H. H. McAfee, who has had a good opportunity of test- 
ing its value, strongly opposes its use on the grounds of its dangerous 

nature, and shows in the following paragraph, which is from his De that 
the bud can be subdued by determined hand-picking. 


With an astonishing large supply of beetles to start on this spring, 
we have fought them through to this time at an expense of just $20.15, and 
we have dug potatoes enough to pay, at market price when dug, for the 
seed upon the whole plat, also to pay for the picking of the bugs, and a 
profit of $6.51, and there yet remains to be dug over half the ‘potatoes, 
which, after paying cost of cultivation and rental, will give a fair profit. 
There will be a slight bill for picking bugs from this on, for the late pota- 
toes, but we are perfectly sure of a balance of profits, if the potatoes now 
in the ground never grew another ounce. “Karly Rose,” yielded at the 
rate of 232.56 bushels per acre, “King of the Earlies,” at the rate of 157.24 
bushels per acre. I feel sure that we can count on several million less bugs 
to winter over, than were on the farm last fall, and I believe that the 
expense of gathering them another year may be lessened more than three- 
fourths, by using proper implements for that work. 


Some persons have even imagined that potatoes grown on land where 
it has been used are often watery, rank and of bad flavor, and according to 
the Monthly Report from the Department of Agriculture for August and 
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September last, peas planted in soil mixed with the green rotted immedi- 
ately and would not germinate, while those in unadulterated soil grew finely 
and flourished, but died immediately when transplanted into the soil mixed 
with the green. How far these statements are to be relied on, each one 
must judge for himself, but it is certainly advisable to avoid as much as pos- 
sible the use of the poison, by carrying out the other methods, both pre- 
ventive and remedial, advocated in previous Reports; for wholesale remedies 
always have the disadvantage of destroying some friends with the foes, and 
in this case the true parasite and those cannibals which by mastication par- 
take bodily of their green-covered prey, certainly fall in the general 
slaughter. But this remedy has now been so extensively used with good 
results and without any apparent harm to the tubers, that full and thorough 
proof against it will be necessary to cause its abandonment. Properly 
mixed I have used it without the slightest trace of evil effect on the 
leaves or tubers, and I know hundreds of others who have done likewise ; 
so that with present experience I should not hesitate to recommend its 
judicious use. What is wanted on this subject, is a long series of thoroughly 
accurate and reliable experiments. Let our Agricultural colleges make 
them! Meanwhile Paris green will be extensively used, especially while 
the vines are young and most need protection; for after the expense 
of preparing the land and planting has been incurred, it will not pay to 
get discouraged and abandon the field to the enemy, when such an 
efficient remedy is at hand. We must take lesson from one of Aisop’s 
instructive fables, and instead of relying on providence to help us out, 
put our shoulders to the wheel and help ourselves out of the difficulty. 
The green may be shaken over the vines in various manners, and some per- 
sons have found an old sleazy sack, such as those used for table salt, to do good 
service, when attached to the end of a stick. It is most safely applied, how- 
ever, by aid of a perforated tin box attached to the end of a stick three or four 
feet long. Such a box (Fig. 1) I induced Messrs. Michel 
AIT Bros. & Kern to manufacture last summer. It can be 
made of any desirable size. The least possible dusting 
suffices, and by taking the handle of the dust-box in the 
left hand, and then tapping the, box with another stick 
held in the right hand, one can walk rapidly along the 
rows and regulate the amount sifted. The green can- 
not well be mixed with the flour or plaster except by 
== the aid ofa mill, and it is for this reason that those who 
mix in large quantities have the advantage. It is most 
effectual when mixed with flour, though plaster has the 
merit of cheapness. I have generally used and have hitherto recom- 
mended from 12 to 15 parts of flour to one of green, but it has been.abun- 
dantly demonstrated that, if the green be pure, it may be diluted with 25 
or 30 times its weight and still be effectual. 
Abundantly as this mixture has been used, I have not been able to 
learn of a single authenticated case of poisoning resulting in death, except 






it 


THE STATE ENTOMOLOGIST. lis: 


where it was left exposed in quantity so as to allow animals to get at and 
eat it. A-few cases of slight poisoning of the skin have occurred, and these 
might have been avoided; and perhaps I cannot better illustrate how small 
is the risk of its judicious use in the field with the precautions given in my 
last Report, than by the following circumstance which came under my 
notice: Two young men of St. Louis—Messrs. August Reitemeyer and J. 
Fleming—were daily engaged, through the greater part of the month of 
May, in preparing the mixture for the market. They became unnecessarily 
careless in their work, and were actually living in an atmosphere heavily 
charged with the dust, while their clothing was saturated with it through 
and through. Yet thay experienced no ill effects from it till about the see 
of June, when the weather became so warm that they begun to perspire. 

These facts should, however, form no excuse for the careless use of the 
poison, and it is well to know that it must be especially guarded against 
during the heat of the day. It should, in fact, always be dusted in the cool 
of the morning while the dew is on the plants. 

At a meeting of the N. Y. Farmer’s Club, I made the acquaintance of 
Dr. Richard Scuppernong, who has had much experience with Paris green, 
having been engaged in its manufacture with the firm of C. T. Reynolds & 
Co. of that city. Manufacturers would rather make and sell at 25 cents per 
pound in winter than to make it at 40 cents per pound in summer, the skin 
being so much more susceptible to its effects, during the latter season. Men 
do not ordinarily work at its manufacture continuously more than a week 
at a time, and every one in the factory is obliged to take an occasional anti- 
dote. Those who contemplate using it on their potatoes would do well to 
procure a supply in the winter time, as they would thus save money. Very 
much depends on the quantity obtained, and none but that of a deep bright 
green should be bought, as the paler brands are weaker and adulterated. 


ANTIDOTE FoR Paris GREEN.—The antidote for Paris green poison is 
hydrated sesquioxide of iron. Nearly every druggist keeps it always on 
hand. If it cannot be bought it may be prepared thus :—Dissolve copperas 
in hot water, keep warm, and add nitric acid until the solution becomes yel- 
low; then pour in ammonia water—common hartshorn—or a solution of 
carbonate of ammonia, until a brown precipitate falls. Keep this precipi- 
tate moist and in a tightly corked bottle. A few spoonfuls taken soon after 
even a bad case of poisoning with Paris green or arsenic is a per ect rem- 
edy. Every farmer who uses Paris green for the bugs should keep this 
medicine always in his house. 


OTHER APPLIcATIONS.—One would naturally suppose that since arsenic 
forms one of the principal ingredients of Paris green, it \ ould also kill 
potato bugs, with the advantage of being much cheaper. With a view of 
ascertaining its value I tried it last spring, but with no se isfactory results. 
IT also tried powdered cobalt which is so generally used (o kill flies, and it 
likewise failed to kill with anything like the certaint, which Paris green 
does. White hellebore has been recommended by th: ¢ who claim to have 
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been benefitted by its use; and Mr. Hay, gardener at the Illinois Institution 
for the Education of the Deaf and Dumb, says that he has found that black 
pepper and ashes in the proportion of a pound of pepper to the pail-full of 
ashes, is an infallible remedy. How reliable this last may be, can be ascer- 
tained next year, but at present I can safely recommend nothing but the 
mixture of green. 

From a series of experiments made last summer by Messrs. Wm. Saun- 
ders and EH. B. Reed, of London, Ont., who were directed by the Agricul- 
tural Department to institute them, we also learn the great advantage of the 
green; and as the results of these experiments are interesting and important, 
I quote herewith those obtained with other chemicals : 


ArRsENIOUS Actp (Arsenic)—This chemical being much cheaper than 
Paris Green, and more uniform in its composition, we hoped it would have 
proved a practical and safe remedy. We tried it in the proportions of half 
ounce, one ounce and two ounces to a pound of flour, and while we are not 
prepared, from the few trials we have made, to entirely’ disapprove of its 
use, the results we have obtained point to the conclusion that where it has 
been used in sufficiently large proportions to destroy the insect, it has caused 
more or less injury to the leaves. In cases where Paris Green is not obtain- 
able, this might be used asa substitute, in the proportion of one ounce to one 
pound flour, which should always be colored with some black powder, such 
as charcoal or black antimony, so as to lessen the risk of accident from 
its use. 

Another Arsenical compound was also tested, known in commerce as 
Powdered Cobalt or Fly Poison; this was used in the same proportions as the 
last mentioned, and with similar results, but owing to its higher price we do 
not recommend it for general use. 

SULPHATE OF Copper (Blue Stone).—A strong solution of this salt was 
tried in the proportion of two ounces to one gallon of water, and showered 
on the vines with a watering pot, without damage to either the insect or 
the plant. 

BicHRoMATE oF Porasu.—This is a poisonous substance largely used in 
dyeing, and one which has attracted some attention in France of late, as a 
remedy for insects. We used it dissolved in water in. the proportion of two 
ounces to three gallons of water. This killed the insects effectually, but at 
the same time destroyed the plants. Whether, in a more diluted form, this 
remedy could be effectively used without injury to the foliage, we are unable 
at present to say, but shall experiment further with it. 

PowpEreD HeEtiesore.—This powerful irritant which is so effectual as 
a remedy for the Currant Worm we tried without perceptible effect, both in 
powder and also mixed with water, in the proportion of one ounce to the 
gallon of water. Several other poisonous substances were also used with 
like results. 

CARBOLATE oF Lime.—There are several preparations sold under this 
name, which we found to vary much in composition and character, and equally 
so in effect. We tried an article known as Dougall’s without any good re- 
sult, but succeeded better with one prepared by Lyman Bros. of Toronto, a 
black powder manufactured, we understand, from coal tar. This destroyed 
a large proportion of the larvae, but we doubt whether it would kill the per- 
feet insect; it is, moreover, used in an undiluted form, which would render 
its cost greater than that of the Paris Green mixture, 80 we see no advan- 
tage in using it, although the fact of its being less poisonous may induce some 
to try it who are prejudiced against Paris Green. 

AsHeEs and Arr-sLacKED Lime, we found, had been extensively used by 
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many of the farmers on the frontier districts, but, as far as we could see or 
learn, without any perceptible results. 

I last year showed how futile it is to use elder leaves as a remedy; but it 
is so easy for persons who are not thoroughly posted as to the habits of this 
insect to form wrong conclusions about the efficacy of whatsoever application 
they may make to the vines, that we this year find the sprinkling of a decoc- 
tion made from Dog fennel, or from the root of the May apple or Mandrake 
(Podophyllum peltatum) strongly recommended for the same purpose. Mr.. 
John Oliver, of Glencoe,—determined to fully test the latter—went to consid- 
erable troubleand expense to procure a sufficient quantity of the May apple 
decoction; and after thoroughly trying it, he informs me that it had no effect 
in killing the bugs. Even were these methods successful, they could not be 
everywhere employed, and must always prove more expensive than the 
Paris green. 

We learn from the Prairie Farmer of Chicago, that an intelligent Russian 
gentleman of that city employs the following method: 

He takes finely pulverized, air slacked lime, commences at one end of 
the field and scatters it over the vines for the distance of about ten rods. In 
the course of the day, if the lime is applied in the morning, the bugs nearly 
all betake themselves further down the rows where no lime was scattered. 
The next day he scatters lime on the vines fora like distance, and thus 
continues day by day, till the bugs are driven on to a small area, when they 
are destroyed by Paris green or by other means. 

MecuantcaL Merans.—Various contrivances have been devised for 
knocking the bugs off the vines. Mr. Geo. Squires, of Montgomery, IIL. as 
I am informed by Dr. LeBaron, built a machine to be drawn by horses, 
which worked very effectually the past summer. It is a modification of that 
of Mr. Benson, of Iowa, described in my first Report, being a simple box six 
inches high, with wheels to which brooms are attached to sweep the vines— 
the brooms circling towards the box. 










Mr. Samuel Creighton, of Lithopolis, Ohio, has 
been kind enough to furnish me with an “Improved 
Patent Insect Destroyer,” which is especially in- 
tended for the potato bugs. It is a hand machine of 
avery simple nature, and the accompanying outline, 
(Fig. 2.) will give a very good idea of it. In using, it 
is held in the right hand by the handle a, and placed 
at one side of the potato hill, with the 
upper end more or less inclined, according 
to the size of the plants. In this position 
the lower branches of the plants will 
overhang the forward edge of the plate 
d; and the flanges of the sides, cc, which 
Y are slightly bent outwards, will embrace 
the second and third sides of the vines, 
leaving the fourth exposed. The opera- 
tor then strikes this exposed side, with a 
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light, flat and broad broom, thus detaching the bugs which fall to the bottom 
of the trap. Whenever the trap is filled the bugs are emptied out through 
a sliding door b, and destroyed in whatever manner the operator sees fit. 
A good size for this trap is 2 1-2 feet in height; 15 inches from flange to 
flange and 7 inches across the narrow way of the pocket. Itshould be made 
of tin or, if of wood, the pocket should be lined with tin; as when kept smooth 
or moistened with oil or water the bugs cannot easily crawl out, as one goes 
from hill to hill. This contrivance is but an improvement on the common 
tin pan, and its principal merit lies in its simplicity and cheapness. 

The great difficulty with all mechanical contrivances of this kind, lies 
in the fact that they can only be used when the vines are of a considerable 
size, whereas the enemy must be most persistently fought from the moment 
the ground parts to give way to the sprouting tuber, until the plants are a 
few inches high. Hence the great advantage of Paris green. 

A cheap, rapid and effective method which commends itself to the good 
sense of every one, is for one person to go along the rows with a short- 
handled broom and by quick motions knock all the bugs off, while a second 
person follows immediately after, dragging by a single horse a heavy bun- 
dle of brush, or close-toothed harrow made for the purpose. Some of the 
bugs will escape being killed, and a few of the younger larve may not be 
knocked off; but the operation is so rapidly pextormed that it will bear 
repetition as often as neeessary. 


Narurat ENEMIES INcREASING.—To those who have carefully watched 
the eastward progress of this insect, the manner in which its natural ene- 
mies have increased in number and kind is interesting and significant. In 
previous Reports fourteen cannibal or parasitic insects, specially observed 
to attack it in one state or another have been figured, and I am now able 
to add seven more to the list. The toad, and perhaps some other reptiles 
devour them, and among birds the crow has been observed to do so. 
Among domesticated birds, the duck was for several years the only species 
that would touch it, and chickens for a long time would invariably give it 
the go-by. Last year I stated that chickens had learned to eat the eggs, and 
had even acquired a taste for the young larve; but this year cases are 
numerous, in various parts of the country, where the beetles, as well as the 
larvee a eggs have been devoured by them. I know of one case near St. 
Louis where, with a few specimens of the common May Beetle, no less than 
-thirty-one perfect specimens of the Colorado Beetles were ae in the crop 
of one chicken; while in another instance, in the same neighborhood, the 
chickens forsook every other kind of food for these nauseous insects. In 
these instances the chickens have taken naturally to the new food, but it 
has been shown (See Dr. Brown, Trans. Ind. Hort. Soc., 1871, p. 81) that 
they may easily be taught to like it, by first shutting them up and, after 
denying them all animal food for about ten days, turning them into an 
infested potato field and keeping them there. Indeed, coops may be taken 
into such a field, and young chickens raised there to good advantage. To 
these birds we may also add that blithe and pretty field companion whose 
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services as an insect devourer have been altogether too much underrated— 
the common quail. A correspondent of the Rural New Yorker from Onargo, 
Ill., found six Colorado Potato Beetles in the crop of one that was killed on 
his place. Among quadrupeds, Dr. LeBaron has shown good reason for 
believing that the skunk likewise preys upon them. As it is also known 
to destroy great quantities of the common White Grub, and to clean tomato 
patches of the Tomato Worm, this much abused beast in a measure compen- 
sates for its well known disagreeable attributes. 

Among spiders we may mention an undetermined species of Phalan- 
gium (Fig. 3 represents P. dorsatum, Say). These animals are popularly 


~ 


[Fig. 3.] 





called “Grand-Daddy-Long-Legs” in this country, but are also known as 
“Harvest-men” and “Grandfather-Gray-Beards,” in some parts. They 
all have similar habits, being carnivorous and seizing their prey very much 
as a cat seizes a mouse; but they differ from other spilions in that they bod- 
ily devour their ee instead of sucking out their juices. They are 
known to devour great anaes of plant- Hite, and Mr. Arthur Bryant, of 
Princeton, IIl., Four them devouring the eee of our Colorado immi- 
grants. 
But the most important of our auxiliaries to be added to this list of 

natural enemies of the Doryphora are to be found in its own Class. They 

consist of the following species: 


Tue 15-Sporrep Lapysrrp.—This may be known as the large 15-spotted 
9 


~_ 
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Ladybird (Mysia 15- enaelis 
punctata, Oliv.) Itis 
the largest of the 
ladybirds that we | 
have, and the only 
other species of the 
Family in this coun- 
try that is larger, is 
the Northern Squash-beetle (Hpilachna borealis)—a species which has the 
wing-covers spotted in a somewhat similar manner, but which I have not 
yet met with in Missouri. The 15-spotted Tadybird is a very variable 
insect, and at d, e, f and g (Fig. 4), are represented four of the more striking 
forms. In the more common form the thorax is cream-colored and the 
Wwing-covers cream-colored, with a tinge of chocolate. In this form (d) the 
black spots and marks are conspicuous. In the next form (e) the thorax 
remains the same, but the wing-covers are chocolate-brown and the black 
spots are surrounded with a paler brown annulation. In the third form 
(7) the thorax is a little darker, and the wing-covers so dark that the spots 
are scarcely perceptible; while in the fourth form the whole insect is of a 
uniform deep brown-black color. 

The larva of this beetle (Fig. 4, a) is jet black, with six rows of long 
spines and six long black legs. It has a paler yellowish stripe along each 
side, intercepted by two bright orange spots behind the legs, and there is 
also an orange spot on the back of the flattened first joint (c). I found this 
black fellow devouring the young potato bugs last May at Allenton, and my 
friends E. B. Reed and Wm. Saunders, of London, Ontario, have found the 
beetle at the same commendable work in Canada. When about to change, 
this larva fastens itself to the plant and changes to a cream-yellow pupa, 
marked with black, as at Figure 4, D. 





THe Icy Lapysirp.—This species (Hippodamia glacialis, Fabr.) which 
was doubtless so named from occurring so far north, where it is often found 
under ice and snow, has likewise been seen in great numbers carrying on 
the same commendable work. Figure 5 represents it of the natural size, 
(Fig. 5.) the wing-covers being of a bright orange-red, each marked behind 
with three black spots, the two upper of which are confluent. The 
head and thorax are black marked with cream-yellow as in the 
illustration. The species is closely allied to the Convergent Lady- 
bird (differing principally in being nearly twice as large, and in lacking the 
spots on the anterior portion of the wing-covers), and will be found to have 
similar transformations.* 





THE RING-BANDED SoLpIER-BUG.—The third of these new friends of the 





* See Ist Rep. Fig. 52. 
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[Fig. 6.] potato grower is a prettily marked insect—a genuine 
Bug—belonging to the same extensive group (Scuttel- 
lera family) of the true Bugs (Heteroptera) as the Spined 
Soldier-bug, which is now so well known for its efficiency 
+} in thinning out the ranks of our potato pest, and which 
~ was illustrated in my first Report (Fig. 54). 

The Ring-banded Soldier-bug (Perillus cireumeine- 
tus, Stal.) which is illustrated at Figure 5 (/ showing an enlarged view of its 
antenna and ¢ of the beak with which it sucks the juices of its prey), is of 
a rich polished brown color, marked as in the figure, with pale yellow. 





Underneath, on the venter, there is a large yellow patch containing four 
black spots quadrangularly arranged, and there is a border of yellow extend- 
ing around the edge of the whole body. “It is a not uncommon species in 
Missouri, and was found by Mr. Reed, of London, Ontario, preying 
voraciously upon potato bugs. 

These three species are so conspicuously marked that they can be easily 
recognized. Wherever found let them be kindly dealt with! 

The fourth species to be added may be popularly known as 
This insect (Huschistus punctipes, Say, 
Fig. 7) is minutely speckled and of an 
ochre-yellow color, and so closely re- 
sembles the Spined Soldier-bug that I 
reproduce the illustration (Fig. 8) of 
this last to contrast with it. The most 
obvious features whereby to distin- 
guish these two insects are those fur- 
nished by the figures, namely, the more flattened form of the Soldier-bug 
(Fig. 8) and especially of its squarish head, compared to the Plant-bug (Fig. 
7); and the sharp-pointed thorax ofthe former compared to the more round- 
ed thorax ofthe latter. This last character is variable, in both, so that spec- 
imens of the former occur with the thorax rounded, and of the latter with 
it more pointed; but there are two other structural differences which are al- 
ways constant and can always be relied on to distinguish the two insects. If 
the Spined Soldier-bug be examined underneath, its beak (Fig. 8, a) will be 
found to be quite stout, especially at the base, and between the hind legs at 
the base of the venter, a prominent tooth pointing towards the head will 
be noticed. This last feature is entirely absent in the Plant-bug; while the 
more slender beak (Fig. 6, c) of the latter, the average larger size, the 
black-dotted legs, and the absence of the opaque brown streak at the trans- 
parent and glassy tip of the wing-cases, or hemelytra, combine to distin- 
guish it still further from its more ferocious simile. 

The Dotted-legeed Plant-bug has heretofore been considered a purely 
vegetable feeder, and its being caught partaking of more carnivorous food 
must be considered exceptional. It is however an interesting fact, entomo- 
logically considered, and shows that the carnivorous is not so widely sepa- 
rated from the herbivorous habit as we are wont to suppose. Many other 





THE DorreD-LEGGED PLANT-BUG. 
‘Fig. 7.] 





a 
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facts of a similar nature might be cited, some of which have been already 
mentioned in these reports; and it has long been known to entomologists 
that Bugs of this particular Seutellera family which normally are plant- 
feeders, will yet attack other soft-bodied insects when opportunity offers. 

According to Dr. LeBaron, there is some evidence, not yet sufficiently 
conclusive however, that the Tarnished Plant-bug (Rep. II, Fig. 83) also 
feeds on the Doryphora larve. 

While touching upon the Spined Soldier-bug, it will be well, perhaps, 
to state that though, with all true Bugs, its larva and pupa are active, and 
have the same habits and general form of the mature insect, yet they differ 

PRA sol so much in coloration and pattern, that they are scarcely 
ever properly identified and have often been sent to me 
as anew Potato bug enemy by those who have found 
\ |them boldly carrying out their naturally voracious in- 
\@ stincts. 

The eggs of this Soldier Bug, as I have good reason to believe, are 
pretty little bronze-colored, caldron-shaped objects, with a convex lid, 
around which ciliate fifteen or sixteen white spines (Fig. 9,¢). They are 
neatly placed side by side in clusters of a dozen or more, to leaves and other 
objects, and are so much subject to the attacks of a minute Hymenopterous 
parasite, that those who undertake to hatch such as are found out of doors 
will more often get flies than bugs. The newly-hatched bug is ovoid, and 
shiny black, with some bright crimson about the abdomen. In the full 
grown larva (Fig. 9, 6) the black still predominates on the thorax but some 
four yellowish spots appear, and the abdomen becomes more yellow- 
ish, though still tinted with red. In the pupa (Fig. 9 a) which is readily 
distinguished by the little wing pads, the ochreous-yellow extends still more 
and finally, with the last moult, the black disappears entirely, in the perfect 
insect. Throughout the immature stages the shoulders are rounded, and not 
pointed, and the antenne or feelers have but four joints instead of five as in 
the mature bug, while there are but two visible joints to the feet or tarsi in- 
stead of three. * 

We have been taught to admire the muscular power of the lion, which 
is enabled to grip and toss an animal larger than itself with its powerful neck 
and jaws; but feats performed by these young Soldier Bugs, throw the lion’s 
strength completely in the shade, for they may often be seen running nim- 
bly with a Doryphora larva, four or five times their own size, held high in air 
upon their outstretched beak. 

















* These facts do not seem to be generally known, but I believe it will be found a very general rule 
that in the larval and pupal states, all the Scutellerid@ have one joint less to the antennz and tarsi. 
Westwood mentions fhe fact with reference to Pentatoma rufipes of Europe, but, so far as I am aware, 
it is not mentioned by Douglas & Scott, Amyot & Serville, or any other authors. With regard to the 
tarsi, the small third joint may perhaps be detected upon dissection, especially in the pupa, but the 
antenn are never more than four-jointed in such species as I have had opportunity to study in the 
preparatory stages, namely, Arma spinosa, Dallas; Brochymena annulata, Fabr.; Stiretrus fimbriatus, 
Say, Euschistus punctipes, Say. It is the second joint of both the antenne and the tarsi, in the larva 
and pupa, which elongates and divides in the perfect insect. [Since the above was written, I have had 
the pleasure of examining Mr. Uhler’s collection of Hemiptera at Baltimore, and I noticed that the 
same trait occurs in the larva and pupa of Rhaphigaster and Nazara. Mr. R. had also noticed this 
physiological peculiarity of the Scutelleride. 
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The fifth additional enemy of our Potato bug is the Nepraska BEE- 
KILLER (Promachus Bastardii, Loew.)* Thisactive and savage two-winged 
fly was observed by Mr. A. R. Whitney, of Franklin Grove, Ill., to seize and 
carry off the mature beetles, as we are informed by Dr. LeBaron. The Mis- 
souri Bee-killer (Asilus Missouriensis, Riley) would doubtless do likewise, 
though the fact has not yet been observed; and neither of these flies would 
be likely to kill Potato bugs enough to atone for their pernicious bee-killing 
propensities. 

The sixth is the Kansas Bombardier beetle (Brachinus Kansanus, Lec) 
—an insect bearing a general resemblance to the Great Lebia (8d Rep., Fig. 
41) but being one-third larger and more lengthened, and with the wing-cov- 
ers ofa duller, less polished blue. The beetles of this genus all have the 
power of discharging from the anus, when disturbed, an acrid fluid of so 
volatile a nature, that upon coming in contact with the air, it tenuates with 
an explosive noise and pungent smell, and hides the beetle in a bluish va- 
por which enables the little artilleryman to effect his escape. The species 
in question, was found attacking the Colorado Potato bug larve, by Mr. 
Thos. Wells, of Manhattan, Kansas, who furnished me with specimens for 
identification. 

Lastly, we may add a species of Rove-beetle, belonging to the genus 
Philonthus. An undescribed species of this genus was found by Dr. Shimer 
maliciously killing the Doryphora larve in one of his breeding cages. There 
is no evidence yet, however, that it follows the same habit when free in the 
field. The particular species noticed by Dr. Shimer was in the Walsh cabi- 
net, which was destroyed in the great fire at Chicago, but to give the reader 
a correct idea of this genus of insects I present a figure of Philonthus apicalis, 
Say (Fig. 10). The larvee are active and voracious and bear considerable 
resemblance to the perfect insects. Figure 11 is ta- [Fig. 11.] 
ken from Westwood and shows that of Goerius olens. 
The pupe are quiescent and incapable of motion, all 
the parts being soldered together and encased almost 
as firmly as in the chrysalis of a butterfly. The head 
and pro-thorax are suddenly bent forwards, the former 
_ touching the breast; and the back is curiously flat- 

® * tened. Figure 12 represents the pupa of an allied 
insect* found in the ground and from which I bred Quedius 

[Fig. 12.] molochinus, Grav. The rove-beetles are, as a general rule, car- 
rion feeders, preying voraciously on decaying animal and veg- 
etable substances; but some of them are true cannibals, while a 
few are even parasitic. Indeed they are no doubt more carnivor- 
ous than is generally snpposed.t 

@ Thus we have twenty-one enemies of its own Class, that have 














* See first Rep., p. 168, and second Rep., p. 122. 


+ This pupa is yellowish-brown in color. Dorsum perfectly flat with the sides compressed and 
narrow-edged. First abdominal joint with a lateral spine; second with a larger, blunter, rounded 
tubercle; each of the others with a stiff bristle: apical joint with two converging thorns. Abdomi- 
nal joints 2, 3 and 4 with a tubercle each side of dorsum. 


t It is well known that these larve are difficult to rear to the perfect state, and one reason no 
doubt is that they are often adephagous in habit, and are too generally treated as rypophagous 


22 FOURTH ANNUAL REPORT OF 
* 


actually been observed preying on the Colorado Potato-beetle, a round 
score of which have been figured; but the one true parasite is undoubt- 
edly more efficient than any of the others. 


THE CODLING MOTH, AGAIN. 


A few additional and important facts in connection with the manage- 
ment of this insect, have come to light during the year just past, and are 
worthy of record. : 

TIME OF YEAR THAT THE FIRST MoTHS APPEAR.—To make the state- 
ment answer for any latitude, what was said in my first Report may be 
safely relied on, namely, that the moths begin to appear as soon as the 
apple trees are in bloom. Egg-laying commences soon after apples form. 
Of course, the time of blossoming varies slightly with the variety; but the 
time of issuing of the moths varies still more, so that the statement holds 
good. As the seasons vary from two to three weeks, or even a month, in 
relative earliness, and as the appearance of the moths varies accordingly, 
the futility of giving exact dates becomes apparent. 

TIME REQUIRED FoR Its DEvELOpMENT.—Having bred some moths nearly 
every year for ten years, in different localities, I can safely give the follow- 
ing as the average length of time required in the adolescent stages of the 
first brood; but which, of course, do not hold good in the second brood, 
which hibernates :—EHgg state, 4—10 days; larva or worm state, 25—30 days 
outside and 3 inside cocoon; pupa state, 12—18 days. Little can be gained 
by isolated experiments, because the length of time required varies accord- 
ing to the state of the atmosphere, temperature, etc. 

Proper TIME TO COMMENCE APPLYING THE BANDAGE AROUND THE TREE.— 
I have heretofore given the first of June as the proper time to commence 
applying the bandages, but late experience would lead me to advise their 
application nearly two weeks earlier. lor reasons already stated it is diffi- 
cult to give dates with any degree of accuracy, and the best advice that ean 
be given is to have the bandages on the trees about a week after the 
first Wilson’s Albany strawberries are ripe. It is of no use to put them 
on earlier with a view to entrap the moths, as I am convinced that these 
cannot be entrapped in sufficient numbers to make it pay. The bands 
should be removed and the insects destroyed at least once a fortnight from 
this time till the apples are all off the tree. 

Iv attacks PeacuEes.—Last year (3rd Rep. p. 103) I gave reasons for 
believing that this insect had attacked peaches in some parts of the State, 
and had, according to Mr. Huron Burt, infested three-fourths of the crop 
around Williamsburg. Iam nowable to say positively that the insect men- 
tioned is the genuine Codling Moth, as Mr. Burt has since furnished me 
with specimens of the worms. Thus, we have a second example in this 








Goerius olens of Europe is noted for its rapacious character, and Philonthus may now be included in 
this category. Westwood (Int. U, p. 164) cites Velleius dilatatus as parasitic in the nests of Vespa 
crabro, and other small species of the genera Dinarda and Lomechusa as residing in the nests of ants. 
Mr. Fred. Smith (ibid, p. 365, note) found a species of Megarthrus parasitic on the larya of Saperda 
populnea while Aleochora anthomyia, Sprague (Am. Ent. If., p. 370) is parasitic in the larve of 
Anthomyia brassicae. 
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same species of an insect normally confined to pip-fruit, all at once taking 
to stone-fruit, and thus acquiring a new habit. Yet, so far as we now know, 
the stone-fruit-feeding branch is yet confined to plums around London, Ont., 
and to peaches around Williamsburg, Mo. 


THE KIND OF BANDAGE THAT IS BEST FOR THE PurPose.—There has been 
some difference of opinion as to the best form of bandage to be used. To 
‘be thoroughly effectual and durable it should be sufficiently firm in texture 
that it cannot be too easily cut through by the jaws of the worm, or drawn 
in folds and wrinkles by its silken threads. A stout and narrow piece of 
cloth or canvas, drawn around and fastened to the tree by a tack, is per- 
haps the simplest form of bandage and the most quickly fastened. Mr. Jas. 
Weed of Muscatine, Iowa, (Western Pom. Sep. ’70) uses strips of cloth 1 1-2 
inches wide. But every one must decide for himself what will be cheapest 
and most expedient, according to the extent of his orchard and the facility 
with which he can procure rags, cloth, haybands, or other substances. A 
good bandage, ready made, is greatly needed in the country, and if some 
enterprising firm would manufacture canvas strips about six inches wide, 
lined on one side with four inches of tow, cotton wadding, or some other 
loose material, and would put it upon the market at a reasonable price per 
yard, there would be an unlimited demand for it. Such strips would last 
for years, and could be cut of any desired length, drawn around and tacked, 
with little labor, to each tree; while, by smearing with tar or molasses, it 
might also be made to do good service, after the apple worm season, in those 
orchards infested with the Canker-worm. The advantage of the looser, 
thicker inside lining (which should however be closely and compactly 
pressed) would be that it would enable us to fill up all the inequalities of 
the bark, so as to absolutely prevent the young Canker-worms, as well as 
the moths, from ascending; and at the same time it would furnish a most 
enticing substance for the Apple-worm to spin up in. . 


NEW METHODS OF TRAPPING. THOMAS WrsER’s APPLE-woRM TRAP.—Mr. 
Thos. Wier of Lacon, IIl., has hit upon a very simple device for alluring the 
(Fie. 12.1 worms, which is destined to 
play an .important role in 
counterworking their injur- 
ies. In conjunction with his 
cousin, Mr. D. B. Wier, he 
has patented the trap, and 
though I do not think that 
the patenting of such simple 
devices is quite in accordance 
with a progressive horticul- 
tural spirit, or that the paten- 
8 tees will find ita very profit- 
able undertaking, they have a 
perfect right to think other- 
wise. 
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It was too late in the season when the trap was brought to my notice, 
to give it a thorough trial, but I was at once very favorably impressed with 
its usefulness, and what little I have seen of its work has not altered that 
impression. ° 

The trap (Fig. 13, A closed, B open,yconsists simply of two, three or more 
thin pieces of board, 12 to 20 inches in length, and 2 to 4 inches wide, 
with a screw (a) through their center. The screw must be long enough 
to be firmly driven into the trunk of the tree, so as to hold the boards in po- 
sition. The boards are cut out on each side of the screw, as at c, to facili- 
tate their separation when fastened together by the silken threads of the 
worms, and so as to better expose the latter when the trap is opened. 

The advantages of this trap, to my mind, may briefly be stated as fol- 
lows, and I think they so far outbalance the disadvantages that it may be. 
considered the best trap we yet have: It is cheap, accessible to all, easily 
placed on the tree and removed again; wood forms, perhaps, the most nat- 
ural covert for the worms; the traps may be collected with little trouble by 
the barrowfull, submitted to a killing heat, in one way or another, and re- 
placed again; they may be used on the ground as well as on the tree. Its 
disadvantages are few. One it has in common with all other snares or traps 
for this insect, namely, that it can never exterminate the Codling moth, for 
the several reasons given in previous Reports. Another is that where one 
only is used it can be attached to but one side of the tree, and in this single 
respect, notwithstanding all the theories of my friend Wier, it must always 
be inferior to any trap that encircles the tree. 

The worms will spin their cocoons between the inner shingle and the 
tree as freely as between the shingles themselves, and I suspect that it will 
be found less tedious and cheaper to detach the traps and kill the worms by 
wholesale, than to open them on the tree. Those who prefer the latter 
method, will be pleased to learn of the means described by Mr. D. B. Wier, 
who says: “The quickest and best way to do this is to have a large tin pan 
bent in on one side, so as to fit closely to the trunk of the tree. When you 
reach the tree drop upon your knees, place the depression in the pan against 
the trunk of the tree, hold it there by pressing your body against it, and 
you have both hands free to open the trap. When opening it many of the 
pup or chrysalids will fall into the pan and some of the worms. Kill the 
rest or scrape them into the pan. The trap must be turned clear around, as 
many will be found between it and the bark of the tree. A person will 
open and kill the worms in from 400 to 800 traps in a day.” 

The inventor informed me that he believes his trap is more apt to come 
into general use by being patented, than if offered without price to the pub- 
lic. Ifin his hope to realize a fortune from it, he sends out agents among 
the fruit-growers of the country, I am not sure but he is correct; especially 
if such agents are enabled, by proper circulars giving a true and condensed 
history of the Codling moth, to disseminate important information. But 
the danger is, that patentees are sure to claim too much for their pet 
creations. This fact is well exemplified in the present instance, for already 
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Mr. Wier absurdly claims that all the worms descending a tree will be en- 
ticed to the side where the trap happens to be fastened, and the label pasted 
on such of the traps as have so far been sent out, commences as follows: 


TE OSs W TRS 
APPLE WORM 


AND 


CURCULIO TRAP, 


Which catches Apple Worms, Curculio, and every species of insect infesting 
Fruit. (212) 


The love of gain obscures the light of truth; and this wonderful power 
of a pair of shingles to catch “every species of insect infesting fruit,” is alto- 
gether too much like Mr. Quackenbosh’s patent universal, never-failing 
Elixir which cures all diseases that possess mankind! It will not deceivé 
the well informed, but the glittering of its panaceal power may lure the un- 
sophisticated. 

Other evils will likewise result from the sale of this trap under such 
spurious claims, and without some explanation of the insect’s habits. One 
of them may be illustrated by the following dialogue, which is not alto- 
gether imaginary, but is founded on an actual occurrence: Agent Gain- 
greedy—his desire to sell rights being stronger than his love of accuracy— 
meets farmer Glauball, and straightway expatiates upon the merits of the 
patent trap. He shows how the worms gnaw their way in between the 
shingles, and how easily they may be destroyed. “Ach,” cries the credu- 
lous German, “und is it treu das de wurm rader eat de schindel als de ap- 
fel.” “Oh, yes,” says Gaingreedy, “screw one of ue traps on to this tree, 
and in a week I will come back, and you will see.” At the expiration of 
the week, the trap is opened, and upon viewing with wonder the worms that 
have secreted in it, Glauball rapturously exclaims, “ Mein Gott, das ist de 
best ting I yet see,” and purchases the right to use much quicker than he 
would if he knew that the worms had already been in his apples. 

It may be claimed that so long as men can be induced to use the trap, and 
kill the worms regularly, it matters little whether or not they understand 
the philosophy of its use; but, barring the principle at stake, the spread of 
error can never be fraught with any continued good; and as errors on this 
subject are continually creeping into our best horticultural journals, it be- 
comes patent that it is not the credulous German alone who needs correct 
rather than bogus information. 

T have thus indicated the mischief that may be done by over-estimating 
the value of this trap, in order that the patentees may strip it of all appear- 
ance of sham, and present it to the fruit-grower for what it is—a very useful 
and important device—and not extol itas a sure Codling moth exterminator. 


JARRING.—It is well known to all those who have had any experience 
with this insect, that the young apples infested with the early brood of 
larvee fall much more readily from the tree than the more mature apples in- 
fested with the later brood. This fact has been denied by those whose 
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interests incline them to theorize in a different way, but the bushels of wind- 
falls that cover the ground early in the year, under trees that are badly 
troubled with the worms, are sufficient attestation of the fact. Working 
upon this well known ee Mr. Oliver Chapin, of East Bloomfield, di ae 4 has 
been in the habit of jarring down these windfalls and then eollecuate {hem 
together and destroying them. He has been able by this means to preserve 
the fruit of a large orchard of a hundred acres, at the rate of about one acre 
an hour, with two men anda boy. An interesting account of his method 
was given in the Country Gentleman of the 25th of January last; and as he 
has also proved the insect to be double-brooded in that latitude; and in or- 
der to make a suggestion or two, I copy the following passages from the 
article : 


Two men with poles usually knock off the wormy specimens about as 
fast as one boy gathers them into a basket. Where they are very numer- 
ous, more boys may be needed. As the fruit all hangs downward on the 
stems, the affected points may be easily seen from the ground, by the exuda- 
tions from the “blossom,” and the men with poles know where to strike. The 
wormy fruit may be thrown into a large stream or pond and the larvee thus 
destroyed, but if the apples float ashore, they will crawl out and escape. A 
kettle of hot water may therefore be better. 

Mr. Chapin informs us that he has tried a series of experiments to de- 
termine the season when the insects commit their depredations. The earh- 
est winged moths which he has found appeared on the 4th of June. These 
came from the cocoons in various hiding places and crevices, where they 
had passed the winter. About the 15th of July he first detected the presence 
of the worm in the young fruit by the exudations already alluded to. They 
continue appearing for some weeks. Hence the best season for the first at- 
tack is about the middle of July. By caging the insects, and watching their 
transformations, he finds that a second brood comes out early in August. 
He consequently attaches great importance to making the first attack in 
July a very thorough one. By doing so, but few insects escape for the sec- 
ond attack on the fruit, and the number of late summer specimens is much 
diminished, so that instead of having most of his apples spoiled by this sec- 
ond brood, as would otherwise be the case, very few are injured. He finds 
_ that the moth will not travel far in search of a place to deposit her eggs, if 
there happens to be plenty of fruit near at hand for this purpose ; butt . the 
absence of loaded trees, she will fly to an indefinite distance. %* af 
He does not, therefore, ‘fear the results of neglect on the part of his nike 
bors, so long as they raise apples enough to keep their own moths at home, 
although it would be better tor all to make common cause for their destruc- 
tion. 

I have italicised those passages that I more particularly wish to call 
attention to. The exudations from the blossom end, twice mentioned, are 
not indications of the presence of the worm, but, on the contrary, are sure 
indications of its absence in such apples; for they are caused by the exit of 
the worm. The middle of July is, therefore, by Mr. Chapin’s own showing, 
a little too late to commence operations most successfully, and I have no 
doubt he will find it more profitable to commence a fortnight earlier, or 
about the first of July. 

In the latitude of St. Louis, operations should commence by the middle 
or ead of May; and those who use the rubber-tipped pole or mallet for the 
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Curculio, will find it just the thing needed; while those who have hogs to 
feed will find it pay to boil the fruit and feed it. 


Fires, Liauts, Borries or Liqurp as Remepres.—I have elsewhere giv- 
en it as my decided opinion that neither fires, lights or bottles of sweetened 
water, vinegar or of any other liquid, can be used with any degree of suc- 
cess in fighting the Codling moth, and I have good reasons for so doing. 
During one whole summer, three years ago, I had a patent moth catcher, 
constantly in a garden surrounded by several old apple trees badly infested 
with this insect, and I never caught a single specimen of Carpocapsa pomo- 
nella. The trap was made of bright tin, with an inverted cone so placed in 
a basin that I could attach a light, and fill the basin with sweetened fiuid. 
Again, during the summer of 1870, I was in the habit of working till late at 
night in an office surrounded by apple orchards known to be badly infested. 
I worked by the aid of two large kerosene lamps, each having a strong re- 
flector, and the light in the room was so bright as to form a constant subject 
of conversation among the neighbors. Insects of one kind and another 
would fiy into the room by hundreds, and on certain warm, moist evenings 
would beat against the windows with such rapidity as to remind one of the 
pattering of rain. Yet during that whole summer I caught but one or two 
Codling moths in that room, and there was more reason to believe that they 
had bred in the house than that they were attracted from without. At the 
same time I had hung up in an orchard close by, many wide-mouthed bottles, 
half-filled with various liquids, such as diluted syrup, sugar water, and vine- 
gar more or less diluted. Every two or three days these bottles would contain 
great numbers of insects, which were critically examined. Many of them 
would be small moths of one kind and another; some of them larger moths 
known to be injurious, and many other insects—such as beetles, true bugs, 
wasps and two-winged flies—that were beneficial. Indeed, there were al- 
most as many beneficial as injurious species, and as I shall presently 
show, the only two species yet known to prey on Carpocapsa pomonella, 
were among the more numerous victims of these hanging bottles. From 
my notes I find that but three Codling moths were caught in these bot- 
tles during the summer. Indeed, so small is the proportion of Codling 
moths which I have caught by the above mentioned process, that the 
chances of their accidentally flying into such situations are about as great 
as of their being attracted. I might add further experience on this head, 
but it is unnecessary. Upon showing specimens of the Codling moth to 
many dozens of eminent and intelligent fruit-growers, who have had to do 
with apple orchards, and consequently with apple worms, most of their lives, 
I have seldom found one who did not candidly confess that he had never be- 
fore identified the insect; and under these circumstances it is not surprising 





that other similar moths should have been mistaken for the genuine ar- 
ticle. The moth is, therefore, occasionally caught in such traps, and in 
the face of other intelligent testimony the fact cannot be denied, though 
the experience on this head of non-entomologists is conflicting. But 
whether we consider that the few so caught are really attracted, or ave 
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captured accidentally, I believe that the methods indicated have no prac- 
tical value. They are blind ways of shirking the more sure and efficient 
remedies. 

I have been thus explicit as to these would-be remedies because my 
statement “that the Codling moth was not attracted (to any extent) by 
light,’ has been recently quoted by Mr. J. W. Robson as an evidence “ that 
scientific men don’t know everything.” It would be strange indeed if they 
did, and I have always labored under the impression, somehow or other, 
that they were the last to claim any such universal knowledge, and that 
it was the charlatan alone who was blessed with the knowledge of ev- 
erything. In the latest work on apple culture that has been given to 
the public, namely, “The Apple Culturist, with illustrations, by S. EH. 
Todd,” we naturally look for all that is new and important about this in- 
sect, which cuts such a figure in apple culture. Alas! what do we find? 
The descriptive part is a perfect plagiarism, almost word for word, from 
an article in the “ American Entomologist,” (Vol. I, pp. 112-114,) all 
palmed off as original; while under the head of remedies, he concludes 
his advice as follows: “By keeping the bottles containing sweetened 
water and the pan half filled with thin molasses, with a lighted lamp 
near it in the orchard every night, in good order, almost every insect 
will be trapped in a few days,” and this excellent (!) advice is accompa- 
nied by an illustration of a shallow pan with a kerosene lamp on one 
edge of it, and “flies” as thick as a swarm of bees around it. 

Natura Enemres.—The natural enemies of the Codling moth among 
birds are principally the Creepers (Certhiade), especially the Black-capped 
Tit-mouse. The Downy woodpecker guts great numbers of the cocoons, 
while the Blue bird and Crow Black-bird also feed upon it, according to Mr. 
Robson. Among insects two Ichneumons—Phygadeuon brevis and Pachy- 
merus vulnerator—have been bred from it in Europe, * but no enemies have 
heretofore been known to attack it in this country. I have, however, dis- 
covered two which destroy the worms while they are leaving the fruit, and 
which in all probability seek them out while in the fruit. The first of these 
is the larva of the 





eed PENNSYLVANIA SOLDIER BEETLE (Chau- 

F liognathus Pennsylvanicus, DeGeer) and 
I reproduce its likeness (Fig.14, a, larva; 
b, c, d, e, f, g, h, head parts; 7, beetle) 
from my first Report, where it was shown 
to prey on the larva of the common Plum 
Curculio. This larva passes the win- 
ter ina nearly full grown state, feeds ravenously during the spring and early 
summer months; goes into the ground to transform and makes its appear- 
ance as a beetle during August, September and October, when it is met quite 
abundantly on the flowers of such rich pollen-bearing plants as the Golden- 
rod. While the larva is such a voracious cannibal, the beetle feeds solely on 
the honey and pollen of these flowers, and it is eminently fitted for this pur- 








* Taschenberg’s ‘‘Entomologie fur Gartner and Gartenfreunde.’’ 
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pose by the lower jaws (maxillee) being prolonged into slender extensile 
pilose setee, which form a sort of tongue analogous to the tongue of moths 
and butterflies. 

The second of these enemies of the Codling moth is 





THe Two-LIneD Soupier Beerse, ( Telephorus bilineatus, Say).—This is a 
soft-winged beetle of the same general form of, and closely allied to, the 
tismp- preceding—both species belonging to the Family 
~ Telephoride. ‘The Two-lined Soldier Beetle (Fig. 
15 c,) has brown-black wing-covers, and a reddish- 
yellow head and thorax, the latter having two 
> «short black longitudinal marks, from which the 
a “insect takes its name. The underside is a pale 
reddish-yellow, with a dusky band on the metathorax; the antenne, feet, 
shanks, tips of thighs and a band on the head, between the eyes, being 
also dusky. This beetle makes its appearance much earlier in the season 
than the other, being found as early as April. It, also, seems to be princi- 
pally a vegetable feeder, and is quite common with us crawling over the 
leaves of a variety of trees, I have repeatedly jarred it down with the Cur- 
culio catcher from Plum, Peach and Apricot, and Dr. A. 8S. Packard, Jr., 
says that it feeds, in the Hast, on the newly expanded leaves of the Birch. 
Mr. C. R. Dodge, of Washington, D. C., informs me that he has found it 
eating into a Lepidopterous chrysalis, a trait which must be considered ex- 
ceptional. 

The larva was unknown till last year, when Dr. Packard gave a figure 
and description of it, * without, however, giving any specific account of its 
habits. I have bred the beetle from larvee found feeding on Apple worms 
and afterwards nourished upon them; and as the larva is quite frequently 
met with under apple trees, among early wind-falls, we may conclude that 
it has a partiality for the in-dwellers of this fruit; though it doubtless feeds 
also upon other soft-bodied animals. It ismore usually found on the surface 
of the ground under the fallen fruit, stones, boards or other substances; but 
I have found it, as well as the larva of the Pennsylvania species, up in the 
branches, and on the hanging fruit of apple trees. 

Both these larve are ofa rich velvety-brown color, and that of the 
Two-lined (Fig. 15, a natural size; 6 head and first two joints magnified) 
differs from the Pennsylvania species in having more conspicuous black 
spots along the body, and an interrupted white line along the middle of the 
back. For the scientific reader I give below a technical description of it: 

The most important fact for the practical man, in connection with what 
has been said, is, that both these soft-winged beetles—among Nature’s 
appointed checks to the increase of the Apple worm—were quite frequent- 
ly found by me among the insects in the bottles suspended among apple 
trees ; thus showing that we may do more harm than.good with such bottles. 








* First Ann. Rep. on the Inj. and Beneficial Insects of Mass., pp. 26-28. 
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SUMMARY. 


The Apple worm or Codling moth is an imported insect. There are 
two broods each year, and the second passes the winter within the cocoon in 
the larva state. Use hogs and sheep in the orchard wherever it is feasible 
to do so. Place no confidence in lights and bottles, but rely on the bandage 
system. Have the bandages in place a week after the first Wilson’s Albany 
strawberries ripen, and destroy all the cocoons underneath them every two 
weeks till the apples are harvested. Be sure and destroy, as soon as the 
ground thaws out in the spring, all the cocoons found around storehouses. 
Urge your neighbors to combine with you in this work. 


TELEPHORUS BILINEATUS, Say.—Larva (Fig. 15, a)—Body, 12-jointed, joint 1 longest, 4 shortest, 
the rest of about equal length ; flattened; tapering slightly at each end; velvety; of a rich deep 
brown aboye, pale below; intersections deep and br pee from sides to middle of dorsum; two deep 
longitudinal lateral furrows, and two, less deep, ventral ones; a medio-dorsal pale line continuous 
ou the thoracic joints but showing only on the sutures of the rest; joints 2 and 3 each with a large 
sunken, suboval brown spot, each side of dorsum, these spots with a pale centre; in a line with these 
on all the abdominal joints but last isa more or less distinct, slightly sunken, pale line, and still 
another parallel with it further out on the side. Between these pale lines, on every joint but the 
last, is a slightly elevated, dark, bead-like tubercle which might readily be mistaken for spiracles; 
but these last which are dark and quite small are placed on the anterior edge of the first eight 
abdominal joints, in the upper lateral furrow, and between the first two thoracic joints—there being 
nine pair in all; anal joint with a moderate pooleg. Legs rather short, pilose, the tarsus terminating 
ina prominent fand sharp claw. Head flattened, divided superiorly a little beyond the middle by a 
transverse suture, the basal portion ofan opaque, velvety, sooty-black; the anterior portion polished, 
forming three well defined lobes, with the anterior edge irregularly broken; eyes prominent, placed 
laterally immediately before the occipital suture: antenne inserted in a deep socket, 2-jointed, the 2nd 
four times as long as first and bearing a small sub-joint at tip: labrum not visible [Packard describes 
ifas ‘‘ broad and perfectly square in front, with a medium notch dividing the edge into two slight 
lobes.’ As Walsh describes that of Chauliognathus as being retractile, it is probably retracted in 
my specimens which are alcoholic]: mandibles faleate, with a strong tooth a little beyond the 
middle of the inner edge: beneath, the anterior edge is deeply and semi-cireularly cut out: mentum 
extending between maxille for two-thirds their length: maxille large, projecting beyond labium, 
especially on the inside where they seem to be produced into a slight point; maxillary palpi 3-jtd., 
the second twice as long as the first, the third rudimentary: labium small, formed of a basal quad- 
rate piece and two palpigerous pieces that are soldered together; labial palpi 2-jtd., the second rudi- 
mental. 

Described from two alcoholic specimens. 

Dr. Packard describes the labial palpi as 3-jointed, doubtless considering the palpigerous piece 
as a basal joint. He makes no mention of the stigmata, and as W=lsh describes the closely allied 
larva of Chauliognathus with 11 pair, which is certainly anomalous; and as Chapuis and Candeze give 
to Telephorid larve but 9 pair, I haye very critically examined my specimens, and find the stigmata 
as described above. 


THE PERIODICAL CICADA. 


It will be well from time to time to note the appearance of this inter- 
esting insect, in different parts of the country, so as to see how far its chron- 
ological history, as given in my first Report, is correct. The time for the 
appearance of six of the broods has passed away, and I will reproduce 
what was said of them in 1868, and append such facts, confirmatory or oth- 
erwise, as have come to my knowledge since. 


. 
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BROOD 1.—Septemdecim—1852, 1369. 


In the year 1569, and at intervals of seventeen years thereafter, they will, in all probability, 
appear in the valley of the Connecticut river. According to Dr. Asa Fitch (N. Y. Rep. 1, p. 40), . 
they appeared there in 1818 and 1835, and according to Dr. Smith they occurred in Franklin, Bristol, 
and Hampshire counties, Massachusetts, in 1767, *84, 1801, 718, ’35 and 752. 


The genuineness of this Brood was fully established, as its appearance 
in Connecticut in 1869 was recorded by several different journals. 


BROOD If.—Tredecim—1856, 1869. 

In the year 1869, being the same as the preceding, they will, in all probability, appear in Georgia, 
in Habersham, Rabun? Muscogee, Jasper, Greene, Washington and adjacent counties, having 
appeared there in 1843 and 1856, according to Dr. Smith. 

True to time, this Brood appeared in great numbers in the northwest- 
ern part of Georgia, as I am informed by Mr. A. R. McCutchen, of Lafay- 
ette, Walker county, in that State. There is a great deal of evidence, 
however, which ‘goes to show that it is the 17-year Brood XXII which 
occurs in the northeastern counties, and Mr. Geo. P. Kollock, of Clarksville, 
Habersham county, writes that the “locusts” were not there in 1869, but that 
they swarmed in I868 and 1851. Habersham county must therefore be 
stricken from the above Brood IJ, and perhaps Rabun also; while Walker 
and adjacent northwest counties should be added. 


BROOD IIL.—Septemdecim—1853, 1870. 


In the year 1870, and at intervals of seventeen years thereafter, they will, in all probability, 
appear in what is known as the ‘‘ Kreutz Creek Valley,’’ in York county, Pa., and possibly in Vin- 
ton county, Ohio, and Jo. Daviess county, Ill. Mr. 8.8. Rathvon, of Lancaster, Pa., speaking of 
this Brood says: ‘‘ Lancaster county is bounded on the southwest by the Susquehanna river, dividing 
it from the county of York, along the northeastern margin of which there is a mountain range slop- 
ing down to the river. Along that slope Cicadas were abundant the present season (1868—Brood 
XX). But on the southwest side of the range, in what ‘is known as the Kreutz Creek Valley, there 
were none. They appeared last in this Valley in 1853, and previous to that year at intervals of seven- 
teen years from time immemorial.’’ Dr. Smith records their appearance in 1853, both in Vinton 
county, Ohio, and Jo. Daviess county, Tlinois. 


From all that I can learn, this Brood is invalid and has no existence. 
Mr. Rathvon failed to record its appearance in 1870 in the Kreutz Creek Val- 
ley, and the Rev. Dr. J. G. Morris of Baltimore, Md., writes positively that 
it did not appear. He says: “Our Lancaster friend, Rathvon, was a little 
mistaken in presuming that this would be the year of the appearance of the 
Cicada in Kreutz Creek Valley, York county, Pa. I have made diligent 
inquiry of persons familiar with that district, and they report no locusts. 
Now, it may be that he gives that title to a district different from that which 
I know by that name (for I was born in that vicinity), but the Kreutz Creek 
Valley, 7 or 8 miles east of York, and bordering on the Susquehanna, was 
not visited this year by this singular Cicada.” 

I likewise failed to hear of the “locusts,” either in Vinton county, Ohio,’ 
or_in Jo. Daviess county, Iil., and as all three of the localities are restricted 
and widely separated, and as those in Illinois and Pennsylvania are within 
the range of Brood V, which occurs one year later, the insects recorded to 
have appeared in the localities named in 1853, were most likely precursors 
only of the more extensive Brood V, 


32 FOURTH ANNUAL REPORT OF 


BROOD IV.—Tredecim—1857, 1870. 
In the year 1870, being the same as the preceding, they will, in all probability, appear in Jack- 
son, Gadsden and Washington counties, Florida, having appeared there, according to Dr. Smith, im 
1844 and 757. 


The appearance has been fully confirmed, and as the following commu- 
nication will show, the Brood extends even into Alabama, Mississippi and 


Tennessee. 

Dear Sir—The 13-year Brood of the Periodical Cicada mentioned in 
your first Missouri Report (your Brood IV) appeared, according to predic- 
tion, in northwestern Florida this year, extending northward over Alabama 
and a good portion of eastern Mississippi, and into Tennessee as high as. 
this point. I think I wrote you when they were here. They were not in 
great numbers at any point. Iwas at Mobile at the time of their appear- 
rance there, and found them singing quite merrily in the woods below the 
city. J. PARISH STELLE. 


Savannah, Tenn., Sept. 2, 1870. 


BROOD V.—Septemdecim—1854, 1871. 

In the year 1871, and at intervals of seventeen years thereafter, they will, in all probability, 
appear around the head of Lake Michigan, extending as far east as the middle of the State of Mich- 
igan, and west an unknown distance into Iowa. Also in Walworth county and other portions of 
Southern Wisconsin, and southward into Illinois. This brood is equal to Dr. Fitch’s Sixth. It 
extends all over Northern Illinois, and as far south as Edgar county, and its appearance in 1837 and. 
1854 is well and thoroughly recorded. In Champaign county, I1l., it overlaps Brood XVIII, or the 
Southern Illinois tredecim brood, while it also interlocks with Brood XIII (septemdecim) in the same 


county. 
They will also appear in the same years in the southeast by eastern part of Lancaster county, Pa..,. 


in what is called the ‘‘ Pequea Valley,’’ having appeared there in vast numbers in 1854. 

The earliest known record we have of the appearance of periodical Cicadas, is in Morton’s 
*“Memorial,’’ in which it is stated that they appeared at Plymouth, Plymouth county, Mass., in the 
year 1633. Now, accor ding to that date, one might be led to suppose that this recorded brood of Mor- 
ton’s belonged to this Brood V, as exactly fourteen; periods of seventeen years will have elapsed 
between 1633 and 1871; but, strange to say, we have no other records of this brood than that in the 
**Memorial,’’? whereas there are abundant records of their appearing one year later in the same 
locality, ever since 1787. There is, therefore, good reason to believe that the visit recorded by Mor- 
ton was a premature one, and that it was properly due in 1634. I have therefore placed it in Brood 
VIII, and have little doubt but that if records could be found, these would prove the Cicadas to haye 
appeared in 1651, 1668, 1685, 1702, 1719, 1736, 1753, and 1770, as they did in 1787, 1804, 1821, 1838, and. 
1855. 

Throughout the country mentioned in the first paragraph, the woods, 
orchards, cornfields and even meadows were vocal with the shrill song of 
these seventeen-year visitors. I was absent during the time of their appear- 
ance, but through the kindness of Dr. LeBaron, Mr. Suel Foster, of Mus- 
catine, Iowa, Mr. H. H. McAfee of the Wisconsin University, and several 
other correspondents, I am enabled to fix more precisely the northern, 
southern and western boundaries of this Brood. Thus, in Wisconsin we 
may draw a line from Milwaukee on the east, gradually southward to the 
middle of the southern line of Waukesha county, then making a sudden dip 
to the centre of Walworth county, and rising again a little aha the south- 
ern line of Jefferson county; then falling a little below Dane; then rising 
from the S. W. corner of Dane to the N. W. corner of lowa county, and 
from thence along the Wisconsin river to its mouth. There seems also to 
be a detached branch commencing about the middle of the northern part of 
Iowa county and running across the Wisconsin river into Sauk county. In 


Iowa the boundary line extends from the mouth of the Wisconsin river, 


THE STATE ENTOMOLOGIST. 33 


S. W. to Vinton, in Benton county; thence S. E., skirting the Iowa river, to 
the Mississippi at a point in the northern part of Louisa county—thus em- 
bracing about a dozen counties, or 1-12th part of the State. In Illinois the 
boundary line, in a general way, may be drawn from the N. W. portion of 
Mercer county, 8S. E. to the Illinois river at Peoria, W. along the Toledo, 
Wabash and Western railroad. There seem to be detachments extending 
further south, especially in the eastern portion of the State, and they oc- 
curred as far south as Shelby county. In Indiana the line is not well de- 
fined, but includes the extreme N. W. counties, extending as far south as 
the Kankakee river. In Michigan it does not extend north as far as St. 
Joseph on the Lake. : 

As this insect can only appear in districts which were timbered or 
planted to orchard 17 years ago, it follows that in such an extensive prai- 
rie country as that within the limits indicated, the Brood must be very 
much detached and scattered. 

They did not appear in the Pequea Valley in Lancaster county, Pa. : 
at least I have been unable to get any authentic record of the fact. 

From all I can learn no Cicadas appeared at Plymouth, Mass., a fact 
which corroborates my view, expressed in 1868, that the visit recorded by 
Morton in 1633 was a premature one and that it was due in 1634: 


BROOD VI.—Tredecim—1858, 1871. 

In the year 1871, being the same year as the preceding, and at intervals of thirteen years thereat- 
ter,{ hey will, in all probability, appear m the extreme southwestern corner of Mississippi and in the 
adjoining partofLouisiana. Dr. D.L. Phares, of Newtonia (near Woodville,) Miss., says that in 1858, 
they extended over most of Wilkinson and part of Amite counties, Mississippi, and Eastan West 
Feliciana, La. He has himself witnessed the appearance of this Brood during the years 1832, 1845 and 
1858, while it is distinctly remembered by aged people in his neighborhood as haying also appeared 
there in the years 1806 and 1819. Dr. Smith gives their range from the Mississippi river, east to @ 
ridge forty-five miles from the river that divides the State north and south, and north and south to 
the boundaries of the State; recording them as occurring in 1806, 719, 732, 745 and 758. 

This Brood also appeared last summer, and a few precursors were noticed 
in 1869, but none in 1870. I quote the following account of it from a 
letter from Dr. Phares: “A few males began to appear about the 20th 
of April. Not many of any kind came out till the 7th and 8th of May. 
On those two days from 5 1-2 till 8 p. m., or about dark, they came forth 
from the earth in vast numbers; and in large numbers from that time for 
ten days more—the last I noticed, issuing on the 18th of May and being 
mostly of the smailer and sometimes darker colored individuals. Perhaps 
three-fourths of those coming up on the 7th and 8th of May were females. 
They are now (May 22nd) in full song, and I notice, with others, that when 
my large bell (412 pounds) is rung, they sing with redoubled fury.” 

Dr. Phares also sent me a large number of specimens, and measure- 
ments to show that there is a variation of at least halfan inch in the expanse 
of the wings, and that the small dark form which has been named Cassini is 
connected with the larger normal form by infinite grades. He is more con- 
vinced than ever that the small form cannot be a distinct species, and that 
there should be no C. Cassinii recognized ; in which opinion I fully concur. 

The experience of the past year furnishes nothing new beyond what I 
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gave in 1868. As usual, a number of cases of stinging were reported, and 
my conclusion that such stinging is caused by the beak, is strengthened by 
the experience of Dr. LeBaron. It was quite apparent that the eggs sel- 
dom, if ever, hatched from twigs which fell off the tree and became dried. 

The foregoing record clearly proves the genuineness of five out of my 
first six Broods, the third being the only one, so far, which must be re- 
jected. 


THE GRAPE-VINE COLASPIS, AGAIN—Colaspis flavida, Say. 


[Fig. 16.] I have had an opportunity of ex- 
4_\, amining a number of additional speci- 
-mens of the larva of this insect, which 
has continued its injuries to strawberry 
é roots in some parts of St. Louis county 
and of South Ilinois; and though I have nothing to add to its economy as set 
forth in my last Report, I find it necessary to revise the description of the 
larva for the benefit of the entomological student. As stated at the time, my 
former description was drawn up from two rather poor alcoholic specimens, 
and after more carefully examining a great number of good, living larve, I find 
that description not sufficiently accurate. Upon more careful study, this larva 
plainly shows its Family characteristics, and the ventral appendages are rarely 
as prominent as previously indicated (Rep. 3, Fig. 38), being in reality 
but largely developed tubercles which the larva has the power of extending 
or retracting. The following description should therefore replace the 
other : 





COLASPIS FLAVIDA, Say—Larva—Color yellowish. Body slightly arched. Anal joints smaller 
than the others. First joint horny above and of the same color as head. Dorsum with about three 
wrinkles to each joint and sparsely clothed with yellowish hairs, each springing from a minute 
rufous polished point. Stigmata, 9 on each side, rufous, the first between joints 1 and 2, the others 
placed on a lateral series of swellings, commencing with joint 4. Joints 411 inclusive, each with 8 
substigmatal concolorous shiny plates (Fig. 16, a), the upper row lateral and divided from the 
second by a longitudinal depression: the second row forming tubercles which are retracted or pro- 
jected at will. Head (Fig. 16, b, under side; c, upper side), honey-yellow, rounded, slightly flat- 
tened in front; epistoma and labrum of same color: mandibles darker, triangular, with the inner 
edge slightly excavated near the tip; antennez apparently two-jointed, short and with the terminal 
joint often bifid; maxilla well developed, the inner lobe furnished with strong hairs; maxillary 
palpi prominent, 4-jointed; labium sub-obsolete; labial palpi forming simply two small piliferous 
tubercles. Legs scaly, pale, setous, and terminating in a brown claw. Anal joint not horny below. 
Length, 0.25—0.30 inch. 

Described from numerous specimens. 
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THE HARLEQUIN CABBAGE-BUG.—Strachia [Murgantia] histrionica, 
Hahn. é 


(Heteroptera, Scutelleride.) 


[Fig. 17.] Prior to the year 1870 the insect 
which forms the subject of this sketch 
SESS was not known to occur in Missouri. It 


has of late years been gradually travel- 
ing towards us from the more southern 
States, and has already made its presence 
a little too manifest in some of our south- 
ern counties, and in Kansas I have met 
with it at a latitude higher than St. Louis. 
It extends to Guatemala, and is found in 
Mexico; and it varies very much, as most 
species are found to do when their geographical distribution is studied. As 
it extends southward we find the dark colors predominating, and becoming 
more intensified and brilliant, and Stal has described a species (Murgantia 
munda) from Mexico, which is doubtless but a geographical race, since all the 
intermediate grades occur between it and the more northern form of histri- 
onica. My friend, Mr. P. R. Uhler, has made some interesting experiments 
on the species, which have clearly proven that when reared in the dark the 
pale red parts predominate; while if reared in the bright day-light, the dark 
blue colors predominate. I gave a short account of it in the American Ento- 
mologist (Vol. IL., pp. 79, 80), and cannot do better than repeat that account 
here with such modifications and additions as are necessary to render it 
more complete. 

Cabbage-growers in the North are apt to think that the plant which 
they cultivate is about as badly infested by insects as it is possible for any 
crop to be, without being utterly exterminated. No sooner are the young 
cabbages above ground in the seed-bed, than they are often attacked by sev- 
eral species of Flea-beetles. By these jumping little pests the seed-leaves 
are frequently riddled so fuil of holes that the life of the plant is destroyed ; 
and they do not confine themselves to the seed-leaves, but prey to a consid- 
erable extent also upon the young rough leaves. After the plants are set 
out, the larvee of these insects are found upon the roots, in the form of tiny 
elongate six-legged worms. Through the operations of these subterranean 
foes, the young cabbages, especially in hot dry weather, often wither away 
and die; and even if they escape this infliction, there is a whole host of cut- 
worms ready to destroy them with a few snaps of their powerful jaws; and 
the common White Grub, as we know by experience, will often do the very 
same thing. Suppose the unfortunate vegetable escapes all these dangers of 
the earlier period of its existence. Ata more advanced stage in its life, the 
stem is burrowed into by the maggot of the Cabbage-fly (Anthomyia bras- 
sic }—the sap is pumped out of the leaves in streams by myriads of minute 
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Plant-lice covered with a whitish dust (Aphis brassice)—and the leaves them- 
selves are riddled full of holes by the tiny larva of the Cabbage Tinea 
(Plutella cruciferarum), or devoured bodily by large fleshy larve of the differ- 
ent owlet moths or of the white butterflies that were treated of in my second 
Report. 

Severe as are these inflictions upon the northern cabbage-grower, 
there is an insect found in the Southern States that appears to be, if possi- 
ble, still worse. This is the Harlequin Cabbage-bug, so called from the gay 
theatrical harlequin-like manner in which the black and orange-yellow colors 
are arranged upon its body. The first account of the operations of this 
very pretty but unfortunately very mischievous bug appeared in the year 
1866, from the able pen of Dr. Gideon Lincecum, of Washington county, 
Texas, and was printed in the Practical Entomologist (Vol. I. p. 110). His 
remarks are to the following effect: 


The year before last they got into my garden, and utterly destroyed 
my cabbage, radishes, mustard, seed turnips, and every other cruciform 
plant. Last year I did not set any of that Order of plants in my garden. But 
the present year, thinking the bugs had probably left the premises, I planted 
my garden with radishes, mustard, and a variety of cabbages. By the first 
of April the mustard and radishes were large enough for use, and I discoy- 
ered that the insect had commenced on them. I began picking them off by 
hand and tramping them under foot. By that means I have preserved my 
434 cabbages, but I have visited every one of them daily now for four 
months, finding on them from thirty-five to sixty full-grown insects every 
day, some coupled and some in the act of depositing their eggs. Although 
many have been hatched in my garden the present season, I have suffered 
none to come to maturity; and the daily supplies of grown insects that I 
have been blessed with, are immigrants from some other garden. 

The perfect insect lives through the winter, and is ready to deposit its 
eggs as early as the 15th of March, or sooner, if it finds any cruciform plant 
large enough. They set their eggs on end in two rows, cemented together, 
mostly on the underside of the leaf, and generally from eleven to twelve in 
number. In about six days in April—four days in July—there hatches out 
from these eggs a brood of larvee resembling the perfect insect, except in 
having no wings. This brood immediately begins the work of destruction 
by piercing and sucking the life-sap from the leaves; and in twelve days 
they have matured. They are timid, and will run off and hide behind the 
first leaf-stem, or any part of the plant that will answer the purpose. The 
leaf that they puncture immediately wilts, like the effects of poison, and 
soon withers. Half a dozen grown insects will kill a cabbage in a day. 
They continue through the summer, and sutficient perfect insects survive 
the winter to insure a full crop of them for the coming season. 

This tribe of insects do not seem liable to the attacks of any of the can- 
nibal races, either in the egg state or at any other stage. Our birds pay no 
attention to them, neither will the domestic fowls touch them. I have, as 
yet, found no way to get clear of them, but to pick them off by hand. 





To give some idea of their numbers in Texas, Mr. Benj. R. Townsend, 
of Austin, in that State, wrote me, under date of February 28, 1870, that he 
had, within a few days, gathered 47,000 of the bugs. 

In September, 1870, I received from William R. Howard a single speci- 
men of this bug, which was found depositing her eggs near Forsyth, in 
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Taney county, and this was the first announcement of its appearance in 
Missouri. From the same source I learn that last July myriads of the 
insects appeared on the cabbages of the Hon. Jesse Jennings in that county, 
and that the plants were finally ruined. They have likewise been found on 
the grounds of Mr. B. F. Lee, in Marshfield, Webster county. Through the 
kindness of Mr. Howard and of Mr. Townsend I have received a number of 
specimens and have been enabled to present the following facts in its 
economy : 

The eggs (Fig. 17, ¢), are 0.05 inch long and 0.03 inch wide, and, as 
stated by Dr. Lincecum, are usually deposited in two rows of about half a 
dozen each, and they are beautiful objects. When first deposited they are 
of a light green color, but they soon become white, with black bands. They 
may be likened to little barrels, for though the sides are straight, the edges 
are rounded off and the black bands, recalling the hoops, and a black spot 
near the middle, recalling the bung-hole, add to the resemblance. There 
are two black bands, the upper thicker than the lower, and the black spot is 
just above the lower band (Fig. 17, d). The upper edge is slightly crenated 
and drawn a little over a convex lid which is marked with a crescent-shaped 
black spot on the outside (Fig. 17, ¢). The inner sides by which the eggs 
are fastened to each other are almost entirely black. In depositing, the 
ovipositor is moved from row to row in a zig-zag line. To afford a passage 
to the young larva, one of the heads of the barrel—the one, of course, that 
is not glued to the surface of the leaf—is detached by the beak of the little 
embryo as neatly and as smoothly as if a skillful cooper had been at work 
on it with his hammer and driver. And yet, instead of employing years in 
acquiring the necessary skill, the mechanic that performs this delicate opera- 
tion with unerring precision, is actually not as yet born into this sublunary 
world! 

The larva (Fig. 17, a) is of a uniform pale greenish color, marked with 
polished black as in the figure. The pupa (Fig. 17, b) differs from it only 
in some*of the pale marks inclining to orange, and in the possession of con- 
spicuous wing-pads; and they both differ from the mature bug, not only in 
the non-possession of wings, but in their antenne being but 4 instead of 5- 
jointed, as they afterwards become. 

There are several broods of this bug during the course of the year, and 
the eggs will sometimes hatch the third or fourth day after deposition; 
while Mr. Howard informs me that the bugs will go through all their moult- 
ings and be ready for reproduction within a fortnight. 

The mature bug (Fig. 17, g & A) is prettily marked with polished orange 
and blue-black, the relative proportion of the two colors being very varia- 
ble and the orange inclining either to yellow or red. Besides cruciferous 
plants, Mr. Howard has found it feeding on a variety of the Pea. 

It is said that no criminal among the human race is so vile and de- 
praved, that not one single redeeming feature can be discovered in his 
character. It is just so with this insect. Unlike the great majority of the 
extensive group to which it belongs, it has no unsavory bedbuggy smell, 
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but on the contrary exhales a faint odor which is rather pleasant than oth- 
erwise. I have already referred to the beauty of its coloring. As offsets, 
therefore, to its greediness and its thievery, we have, first the fact of its be- 
ing agreeable to the nose, and secondly the fact of its being agreeable to the 
eye. Are there not certain demons in the garb of angels, occasionally to 
be met with among the human species, in favor of whom.no stronger argu- 
ments than the above can possibly be urged? 

No remedy other than hand picking, is yet known; and I have had no 
opportunity of trying the effects of the various applications such as salt, 
ashes, soot, ete. 

It is an interesting fact that in Europe, the cabbage grower is pestered 
with a bug (Strachia ornata, Linn) which bears a striking general resem- 
blance to our insect in color and ornamentation, and which, as I was assured 
by M. E. Mulsant, of Lyons, France, has the light parts red in spring and 
yellow in autumn. 


THE RASCAL LEAF-CRUMPLER—Phycita* [Acrobasis] nebulo, Walsh. 
(Lepidoptera, Phycide.) 


[Fig. 18.] Such is the name given to an insect 
which is quite common in the Western 
States, and which also occurs in Ontario, 
but does not seem to be known in the 
Eastern or extreme Southern States. It 
was first described by Mr. Walsh, in the 
Prairie Farmer for May, 1860, p. 308. 

It is one of those insects which is 
hardly noticed while carrying on its most 
destructive work; for it is most vora- 
cious during the leafy months of May and 
June, and is then more or less hidden by 
the foliage of the tree which it so effect- 
ually helps to denude. But the naked- 
ness of winter, though it does not reveal 
the surreptitious worm, lays bare and ren- 
ders conspicuous its little house, and 








* For reasons repeatedly given, I retain the technical name first given to this moth by Mr. Walsh. 
It was certainly properly referred to that genus as characterized by Westwood (Synopsis, p. 118). 
But genera have become so multiplied of late years, that many of the older and earlier erected are fast 
yanishing from our classification. None but the specialist can undertake to keep up with the endless 
new generic characters that are being made, too often, to my mind, on the most trivial grounds; and 
none but the specialists are particularly interested in these changes. For practical purposes, there- 
fore, unless there are good and suflicient reasons for making a change, it is best to adhere as much as 
possible to those names by which notorious insects have become generally known. This course is al- 
ways safe, if the more modern genus to which the insect should be referred is in some way hinted at 
for the entomological student. Phycita nebulo, Walsh is Myelois indiginella, Zeller, as Lam informed 
by the latter author who has had oceasion to examine specimens which I forwarded to him. In real- 
ity it belongs to the genus Acrobasis as characterized by the same author in the Isis of 1848, p. 606. 


THE STATE ENTOMOLOGIST. 39 


these houses—these larval cases—whether closely attached in clusters to the 
twigs as at Figure 18, 6, or hidden in a few seared and silk-sewed leaves as 
at Figure 19, are unerring tokens of past injury to the tree, and symbols of 
increased injury in the future, unless removed. The bunches of leaves an- 
[Fig. 19.] chored to the tree by strong silken ca- 
bles and breasting defiantly every win- 
ter’s wind, are, indeed, significant 
insignia upon which is written in char- 
acters, if not in words—“ result of care- 
less culture and unpardonable neglect.” 
This insect sometimes becomes so 
prodigiously multiplied in young or- 
chards or in the nursery, as to seriously 
affect the’ health of the trees; for 1t does 
not confine itself to the leaves, but often 
in early spring commences on the swelling buds, attacks the young fruit, or 
gnaws the tender bark. Though I have not met with this Leaf-crumpler 
in Southern Illinois, it nevertheless occurs throughout our own State, and 
is quite injurious in the southwestern counties. There is but one brood a 
year, and the larva, about one-third grown, invariably passes the winte 
protected in its case. At this season of the year it is always of a deep red- 
dish-brown color. As the leaves expand in spring it rouses from its winter 
lethargy, and after “heaving anchor”—to use a nautical expression—by 
severing the silken connections of its case, travels in search of food, and, 
having found it, secures its case again and breaks its long fast. Toward the 
end of May it acquires its growth, when the earlier brown color frequently 
takes on a more or less decided deep green hue. It is a smooth worm with 
the head and thoracic joints as represented at c. The case at this time usu- 
ally presents the appearance of Figure 18, a, being crooked and twisted 
like a little horn, gradually enlarging, cornucopia-fashion, from tip to 
mouth, and reminding one strongly of a piece of bird dung. It is formed of 
the worm’s excrement and other debris, interwoven with silk, and is com- 
pletely lined on the inside with a carpet of thé last named material. The 
worm leaves it for feeding purposes mostly during the night. The chrysa- 
lis is formed inside this case, and the moths commence to make their appear- 
ance during the forepart of June, and later as we go further north. 

The moth (Fig. 18, d and Fig. 20, c) has the front wings of a pale ash-gray 
color, variegated with cinnamon-brown and dark brown; while the hind 
wings are of a uniform dusky-gray. The male is distinguished from the 
female by a little horn-like tuft on the basal joint of the antennz, which is a 
characteristic of the genus. The worms hatching from the eggs deposited 
by these moths are about one-third grown when winter sets in, and they 
pass this season as already described, and thus the insect continues from 
year to year the cycle of its life. 

I have bred this insect from Apple, Cherry, wild and cultivated; Plum, 
wild and cultivated; Quince, and Crab-apple, and have noticed the cases on 
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Peach. Near St. Louis it has been, if anything, more injurious to quince 
than to apple trees. Yet it does not seem to be able to live on the Pear. 


Remepies.—The Rascal Leaf-crumpler is one of those insects which, 
from their peculiar habits, are easily subdued. The orchardist has but to 
bear in mind that it is single-brooded, and that it passes the winter in its 
case, and he will understand that by collecting and destroying these cases 
in the dead of the year when the tree is bare, he effectually puts a stop to 
its increase. If this fact were more generally recognized, we should see 
fewer of these insects in our orchards and nurseries. Whether collected in 
the winter or pulled off the trees during the spring and summer, these cases 
should always be thrown into some small vessel, and deposited in the centre 
of a meadow, or field, away from any fruit trees. Here the worms will 
wander about a few yards and soon die from exhaustion and want of food; 
while such parasites, hereafter mentioned, as are well developed or in the 
pupa state, will mature and eventually fly off. In this manner, as did Spar- 
tacus of old, we swell the ranks of our friends while defeating our foes. 

When so simple a remedy is at hand it is hardly necessary to seek for 
others. Applications of air-slacked lime to the tree when the foliage is 
moist, have been urged as a remedy; but it would seem that the worm is 
too snug in its retreat to be much affected by any such dustings, and there 
is scarcely any occasion to resort to any other than the simple and effectual 
remedy suggested. Because empty cases are found after such applications, 
men must not run away with the idea that the inmate has been scared away ; 
for there is always a certain proportion of old cases which are empty. 
These stick to the tree long after the moths have escaped from them, and 
furnish a snug retreat for some other insects. The female Canker-worm 
particularly is fond of depositing her eggs within such old cases, as I have 
frequently found them crowded with such eggs. 


Naturat Enemirs.—In Mr. Walsh’s time but one real parasite was 
known to infest the Leaf-crumpler, and that was a little two-winged fly, 
which might easily be confounded with the common House-fly. It has not 
yet been described, and as my friend Dr. LeBaron bred it on several occasions 
the past year and has undertaken to describe it, I present below his descrip- 
tion, as kindly furnished me for use. This Tachina larva becomes a pupa 
within the case of its victim, and Mr. D. B. Wier tells me that it was so 
abundant at Lacon, that the Leafcrumpler was not one-tenth as numerous 
in 1871 as it had been in 1870. 


TACHINA [ExorRIsTA] PHYCIT#, LeBaron—Imago.—Length, 0.20 inch. Antenne black, third 
joint twice as long as the second; face silvery, without bristles at the sides; sides of the front silvery 
at the lower part, pale golden above; the middle black vitta occupying a little more than half of the 
width of the inter-occular space; frontal bristles continued down the face to opposite the end of the 
second joint of antenne; palpi blackish-brown; eyes hairy. Thorax black, with the ordinary ciner- 
eous stripes scarcely perceptible. Abdomen black, varied with cinereous at the base of the segments; 
a large fulvyous spot on the side of the abdomen occupying nearly the whole of the side of the sec- 
ond segment, half or more of the third, and sometimes a small spot on the first; bristles on the mid- 
dle as well as at the hind-margin of the second and third segments. Venation of the wings of the 
usual type; first posterior cell almost closed, before the end of wing; fourth long vein slightly curved 
after the angle; fifth long vein prolonged to the margin; hind cross vein moderately sinuous. Tarsal 
claws and pulyilli unusually long. 
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Female? A single specimen, a very little larger than the others, was obtained from,the same lot 
of leaf-crumplers, which possibly may be the 9 of the same species. It differs as follows: Front 
proader; antennz dark brown; the cinereous markings of the body more distinet; the tip of abdomen 
fulvous, but without the fulvous spot at the sides; and with the tarsal claws of ordinary length. 

This species appears to belong to the subgenus Evorista of Meigen, closely allied to Tachina 
proper, and differing from it chiefly in having the eyes hairy, and in the presence of bristles on the 
middle, as well as at the hind margin of the second and third abdominal segments, whereas Tachina 
has only the latter. 


Mr. Wier has given me specimens, said to be bred from it, of a small 
Ichneumon-fly which proves to be Limneria [Banchus] fugitiva, Say.* 
It is a ‘small black species with the legs pale yellow, except the hind 
tibiz which are white with black base and tip, and the hind tarsi which are 
black with the base of the first joint white. In this genus the terminal 
part of the abdomen is compressed laterally, and arched, and the ? ovipos- 
itor is so short that it does not extend beyond the tip of abdomen, so that 
the sexes do not differ very strikingly. This particular species infests other 
insects,} and I have obtained it from larvee, at Chicago, Ill., as well as at 
St. Louis. 


Puycita [ACROBASIS] NEBULO, Walsh— Imago.—I yeproduce here the description of the moth in 
Mr. Walsh’s original words: ‘‘ Expansion of wings 7-10. Length of body 3-10. General color 
light cinereous, varied with dusky. A row of about seven subsemilunar or linear dark spots on 
outer margin of fore wing. Thenone-fourth of the distance to the body a waving light cinereous band 
parallel to the exterior margin, marked on each side with dusky black. Nearly at the centre a much 
abbreviated black band. Beyond the centre on the costal margin a subtriangular dusky black spot, 
the apex of which connects with the apex ofa much larger subobsolete triangular brick red spot which 
extends to the interior margin, and is bounded on the outside by a wavy light cinereous band, which is 
again bounded by a wavy dusky black band proceeding from the apex of the costal triangle. Base of wing 
dusky black, enclosing asmall round light cinereous spot. Hind wings and all beneath light cinereous 
shaded with dusky, the fore wings darker. Tarsi dusky with a narrow light cinereous fascia at the 
apex of each joint. Hind tibia fasciate with dusky at the apex, sometimes obscurely bifasciate. 
Intermediate tibia fasciate with dusky at the centre, the fascia generally extending to the base, but 
becoming lighter. Anterior tibia dusky, with a narrow apical light cinereous fascia. Palpi, both 
labial and maxillary, dusky.’? 

«When compared with other closely allied and resembling species, this little moth may be charac- 
terized in the following manner: The ground color of the front wing is decidedly bright and pale; 
the discal spots are almost always confluent, thus forming an abbreviated transverse bar; the dark 
markings are well defined and the triangular dark costal spots starting from the inner third of the 
wing is distinctly relieved, while the ‘‘brick-red’’ (nearer a cinnamon-brown) triangular spot which 
opposes it is large, so that the space it occupies on the inner margin is nearly as wide (generally 
within one-third) as that between it and the transverse posterior line. The lower half of the basal 
space is often of a distinct cinnamon-brown, and an oblique dusky band, which Mr. Walsh has not 
mentioned, is often quite distinct, running from near the apex to the brown triangle, where it connects 
with the inner margin. The species recalls, in facies, the European Myelois suavella. In a suite of 
specimens bred from Apple, Quince, Plum and Cherry, there is sufficient variation to prevent a too 
rigidly drawn description, but the above characters obtain in all of them, and such variation as 
occurs, runs in the direction of the variety presently to be described. 


Larva—Brown or greenish in color. Cylindrical. Tapering gradually from first to last joint. 
Head and cervical shield darker than the rest of body, slightly shagreened, sparsely covered with 
long hairs, the shield quite large, convex, and occupying the whole surface between stigmata—there 
being in front of the latter asub-cervical dark horny plate. Joints 2and3 wrinkled as at Figure 18, cthe 
former with two rather conspicuous dark dorsal piliferous spots. The other joints with a few fine 
hairs, the stigmata plainly visible, and the anal covering but slightly horny. Legs and prolegs 
of moderate size and of same color as body. 


Described from numerous specimens. : 
Chrysalis—Mahogony-brown, with no striking character. Abdomen, especially above, with very 
minute punctures. 


*Ent. of N. A. OH, p. 701. 


+ Mr. J. A. Lintner, of Albany, N. Y., has given me specimens bred from Saturnia maia, Drury; 
Mr. H. T. Bassett, of Waterbury, Vt., specimens bred from Dryocampa senatoria Sm., and I have 
= it from Dryocampa stigma, Sm., from Euchetes egle, Harr, and from Clisiocampa sylvatica, 
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VARIETY NEBULELLA (Fig. 20, e).—I have bred asingle specimen from wild Crab (Crat@gus) 
which differs in some essential features from the normal form, but which nevertheless can only be 
considered a variety of it, as I observed no larval differences. It differs in the more uniform and 
subued tone of the front wings, the markings being more suffused and indistinct; but principally in 
the relative narrowness of the space outside the transverse posterior line the greater consequent 
width of the middle area, and smallness of the triangular brown spot—the space it occupies on the 
inner margin being scarcely one-half as wide as that between it and the transverse posterior line. 
The discal spots are also separated. j 

Described from one good specimen. An interesting fact connected with this variety is, that pre- 
cisely the same form occurs in Europe, as I found a single specimen in the cabinet of M. J. 
Lichtenstein of Montpellier, France, which he had captured in that vicinity, and which he allowed 
me to bring home forcomparison. Itseems to be rare, even there, and whether indigenous or imported 
from this country, is a question yet to be solved. 


THE WALNUT CASH-BEARER—Acrobasis juglandis, LeBaron. 


(Lepidoptera Phycide.) 


There are several other worms 
tolerably common with us which 
form cases very much like those of 
| the Rascal Leaf-crumpler just de- 
scribed. One of these which is tor- 
3 tuous and crooked, like the pre- 
/ ceding, is found attached to the leaf 
@ of the Post oak, the worm skeleton- 

Sizing the leaf for food. Another, 
/ which is straight, is found on the 
Soft maple, the inhabitant drawing 
a few leaves together and likewise 
skeletonizing them. The moths which these produce are not yet known; 
but there is a straight case-bearer found on Hickory and Walnut which pro- 
duces a moth so much resembling our nebulo, that, though the insect cannot 
be considered a very injurious one, I am led to give a brief account of it for 
purposes of comparison, and to show how distinct species, with constant 
larval characteristics, may so graduate into each other in the perfect state 
as to render knowledge of their larval habits absolutely necessary to dis- 
tinguish them. 

The case of this insect (Fig. 20, b) is invariably straight, and the excre- 
mentitious grains which cover it on the outside, are very closely and neatly 
woven together. It is attached by the small posterior end to the main leaf- - 
stalk, and the worm draws down and fastens two of the leaflets to hide it, 
.and then feeds upon them from the point to the base (Fig. 20, a). The 
worm differs in no respect from that of nebulo, except in being more com- 
monly dark greenish. There is, in all probability, but one brood a year, 
and as with nebulo the larva passes the winter in a partially grown condi- 
tion; and as it lives during the summer on a compound leaf, it very wisely 
abandons this leaf, and anchors its case firmly to the more enduring twig, 
before winter sets in. 





THE STATE ENTOMOLOGIST. 43 


The moth very closely resembles nebulo, as may be seen by referring to 
Figure 20, d, which shows its wing characters, the colors being the same. In 
this cut I have given two subsidiary sketches, the one at ¢ showing the typ- 
ical nebulo, the other at e representing a crab apple feeding variety of the 
same; and the general reader will readily perceive (providing the public 
printer does not give us too muddy an impression) that the intermediate 
figure (d) differs less from the upper (c) than from the lower one (e). Yet 
the differences in the habits of the larvee show that the Walnut Case-bearer 
is a distinct species. 


ACROBASIS JUGLANDIS, LeBaron.—(Fig. 20, d)—I have bred this species from Hickory, butas Dr. 
LeBaron has also bred it abundantly from Walnut, and has signified his intention of describing it in 
his second annual] Report, I adopt his proposed name, and shall content myself with pointing out the 
manner in which it may generally be distinguished from nebulo. Firstly, by the paler basal area of 
the front wings, which is sometimes almost white, especially near the costa, and by the head and 
‘shoulders and sometimes the # antennal horn partaking of this paler color. Secondly, by the darker 
median space, the dark triangular costal spot not being well relieved posteriorly, but extending so 
as sometimes to darken the whole space. Thirdly, by the discal spots always being well separated. 

Such are its specific characters as taken from 3 hickory-bred and 6 walnut-bred specimens; 
but of the former there is 1 which when placed alongside of some of the more abnormal specimens 
of nebulo, can scarcely be distinguished from them, and, if chosen without knowledge of its larva, 
would certainly be placed with them; while of the latter there are two which nearly as closely 
resemble the variety nebulella. In general characters, in the size of the brown triangular spot, and 
the manner in which the inner margin is divided, juglandis is intermediate between nebulo and nebu- 
lella. In one of the hickory-bred specimens, the general color is quite warm, and the basal area 
carneous rather than white. 


Natura Enemres.—From a lot of parasites bred from this insect by 
Dr. LeBaron, I find four distinct Ichneumon-flies. Three of them are black 
with legs variously marked with yellow reddish and black, and they all be- 
long to the genus Pimpla* which is characterized chiefly by the joints of the 
abdomen being for the most part broader than long, and the ovipositor of 
the female, with its sheaths, never extending more than the length of the 
abdomen beyond its tip. The fourth isa yellow fly belonging to the genus 
Perilitus, and as I am kindly informed by Mr. E. T. Cresson, is a new spe- 
cies. I therefore describe it by the name of 


PERILITUS INDAGATOR, N. Sp—Imago— §, Head almost glabrous, transverse, deep honey-yellow, 
the trophi pale, except the tips of jaws, which are dusky; ocelli touching each other, black; eyes 
black, very large, occupying nearly the whole side of face, and with a few very short hairs; antennz 
with about 24 joints, pale fuscous; reaching, when turned back, to about the middle of abdomen. 
Thorax honey-yellow beneath and very slightly pubescent; very finely punctured and slightly pubes- 
cent above; prothorax honey-yellow and prominently convex; mesothorax with lateral and posterior 
sutures black; metathorax black. Abdomen with the pedicel black and slightly punctured; depressed, 
narrow at base, widening behind, slightly pubescent above; the other joints glabrous, polished, deep 
honey-yellow, the second joint largest and as long as all the subsequent ones together; ovipositor ex- 
tending about the length of the abdomen beyond its tip, rufous with the sheaths black.~ Legs pale 
honey-yellow, the tarsi, especially at tips, slightly dusky, the hind femora and tibiz a little dusky 
towards tips, and a narrow rufous ring at base of former. Wings hyaline, iridescent; veins brown; 
stigma honey-yellow, with an opaque brown claud; two cubital cells, the outer small, sub-quadrate; 
the radial large; one discoidal, long and narrow. Length, exclusive of ovipositor 0.18 inch. 

Described trom 1 © bred from Acrobasis juglandis, LeB. 





* These are Pimpla conquisitor, Say (Ent of N. A. II, p. 689,) Pimpla indagatriz, “Walsh,. Cress. 
aa Am. Ent. Soc. I, p: 146,) and Pimpla annulipes Br. (Hist. Nat. des Ins. Hym. IV, p. 
102. 
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THE APPLE-LEAF SKELETONIZER—Pempelia Hammondi, N. Sp. 
(Lepidoptera, Phycidz.) 


The leaves of apple trees, and especially of 
young trees, are preyed upon by such a host of 
insects that their histories alone would furnish 
material fora good sized volume. The little 
worm which forms the subject of this sketch 
has never been described, and yet it is often- 
times so injurious and its work is so intimately 
associated with that of one or two other species, 
with which perhaps it has been confounded, 
that an account of-it becomes doubly necessa- 
ry. Though having different habits, it is quite 
closely related to the better known Rascal 
a © Leaf-crumpler. 

In the fall of the year the foliage of trees in young orchards, and es- 
pecially in the nursery, often wears a blighted, corroded, rusty look, and 
upon carefully examining it such appearance will be found to result from 
the gnawings of this little Skeletonizer. A badly infested orchard or nur- 
sery presents such a decidedly seared aspect that it attracts attention at a 
great distance; and while traveling by rail I have often pointed out the 
work of this insect and felt as sure of its presence in certain orchards, as 
‘though I had closely examined the trees. 





The rusty appearance is produced by the worm feeding solely on the 
green pulpy parts of the upper surface of the leaf, and thus leaving un- 
‘touchéd the more fibrous frame-work. In some cases the pulpy portions are 
‘eaten off very thoroughly so that nothing remains but the semi-transparent 
epidermis below, and the net-work of veins; but more usually a certain 
amount of the parenchyma is left and this it is which acquires a bright rust- 
red appearance. The worm always covers the leaf with loose tender silken 
threads, with which it mixes numerous little black, gunpowder-like, exere- 
mentitious grains; and it is under this covering that it feeds. It is semi- 
gregarious, either living alone on the leaf, or in company within a bunch of 
leaves tied together. 

The worm (Fig. 21, a) is usually of a brown color marked on the 
back as at b, but it varies from brown to pale yellowish-brown or greenish. 
The markings are pretty constant, however, and the distinguishing feature 
consists of four conspicuous black shiny tubercles, with a pale basal an- 
nulation near the head, as at c. 

The chrysalis is of a light brown color with no striking characters. It 
is generally formed among the leaves, in a very slight cocoon, and often in 
the folds made by a leaf-roller which is generally found in company with 
it. In confinement I have known the worms to go below ground where 
they cemented their cocoons on the outside with grains of sand. 
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The moth expands about 0.45 inch and has the front wings of a deep 
glossy purplish-gray, marked with two transverse pale bands, as in the 
figure (d). It may be popularly known as Hammond’s “ Knot-horn.” I 
first received specimens of this worm in the summer of 1869, from Mr. A. 
C. Hammond of Warsaw, and W. T. Nelson of Wilmington, Ills. My 
late associate, Mr. Walsh, had intended to describe the species, and I now 
carry out his intention by naming it in honor of Mr. Hammond, whose 
experience with it, as given in the following extracts from one of his letters, 
will throw further light on its habits: 


In August and September, 1868, I noticed that the leaves of my apple 
trees were being destroyed by some insect. An examination revealed the 
fact that the mischief was caused by a small greenish larva about half an 
inch long, with two dark stripes on its back. Their mode of operating 
appeared to be to locate themselves on or near the end of the twigs in commu- 
nities of from three or four to a dozen, and form a dwelling place by 
webbing together a quantity of leaves with a material resembling spider’s 
web. Within this shelter they live, feeding upon the leaves. 

In June, 1869, I found the same insect at work in my orchard in great 
numbers. At this time the apples were about one-fourth grown, and we 
found that the worms generally inclosed two or three apples within the mass of 
leaves and that they were feeding upon these as well as upon the leaves, of 


course causing them to drop. Their ravages were principally confined to 


a few varieties. The yellow Bellflower, Winesap and Ben Davis appeared 
to be their favorites. They had caused fully one-half of the fruit to fall 
from several hundred trees in my orchard. 


In Europe a larger species of a closely allied genus (Acrobasis consoci- 
ella), which I have received from Mr. P. C. Zeller of Prussia, works upon 
the leaves of the oak in very much the same manner as ours does on those 
of the Apple; and it is one of those insects attended by a companion larva, 
Our insect seems to be similarly attended by two companion larvee, namely, 
the two species next to be treated of. At least it is almost always found in 
conjunction with them. So faras we now know there is but one annual brood 
of the Apple-leaf Skeletonizer; but the moths issue very irregularly, and 
the worms may be found all through the summer, but particularly in the 
fall, as long as the leaves remain on the tree. I have found but partially 
grown worms as late as Novembcr—unfortunates that seemed doomed to a 
wintry death. The moths commence to make their appearance in the vicin- 
ity of St. Louis by the first of May, but I have had them issue as late as the 
last of July. 


Remepres.—This insect, like a good many others, shows a decided pre- 
dilection for unthrifty, tender trees, and careful, clean culture is the best 
preventive. A little hand picking at the proper time will do much to 
prevent its injuries, and I incline to believe that it may be extirpated by dust- 
ing the trees with air-slacked lime. I have bred from it two small Ichneu- 
mon-flies, one of which isa Microgaster; but during my absence last 
summer the specimens were destroyed by mice. The larva of some Lace- 
wing fly (Chrysopa) also preys upon it, and its round white cocoon may often 
be found among the skeletonized leaves, and should be saved. 
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PreMPELIA * HAmMMONDI, N. Sp. Imago (Fig. 21, d).—Average expanse 0.48 inch. Front wings 
glossy purplish-brown with two silvery gray transverse bands dividing the wing on costa in about 
three equal parts, the basal band sharply defined outwardly and always extending to inner margin, 
the posterior band never extending more than half way across the wing, and generally not more than 
one-third, illy defined. In some specimens the basal transverse band is quite narrow, with the 
basal space a shade paler than the median: in others the band forms a double line. In some speci- 
mens also, a narrow pale transyerse line outside the second band, and a pale terminal shade, are 
visible. Hind wings uniformly paler gray. Under surface glossy gray, with no marks, the front 
Wings a shade darker than the hind. ¢ differs from 9 in the basal portion of the antenne being 
curved, and the curve filled with a tuft of scales. : 

Described from numerous bred specimens. The species has the general facies of the European 
Cryptoblabes bistriga, which is a larger insect. 

Larva.—Length 0.45—0.50 inch. General color olive, or pale green, or brown, with a broad dark 
stripe along each side of back. Tapers slightly both ways, joints 4-12 inclusive, divided into 
two-transverse folds. Freckled with numerous pale specks and with piliferous spots, the specks 
often taking the form of two pale broken lines along the upper edge of dark stripe. The piliferous 
spots are pale with a central black dot, and are best seen in the dark specimens. On joints 4-12 
inclusive they are placed 4 in a square on the middle of the back, and four more each side, the two 
upper lateral ones being on the anterior fold, the stigmata appearing as minute rufous specks between 
them. Both these spots are often double. The third lateral spot is on the posterior fold and the 
fourth {is subventral and anterior. The hairs proceeding from these spots are long and setaceous. 
Head horizontal, freckled, pale behind, tinged with green in front and with a few long hairs. Joint 1 
also freckled and with a large black piliferous tubercle with a pale basal annulation and in range with 
middle of dark stripe. Joint 2 with similar black tubercles with a white centre and replacing the 
uppermost lateral pale spot. There are but two of the small pale dorsal piliferous spots on this joint 
(between the tubercles) as well as on joint 3. Beneath immaculate, except that the thoracic legs have 
sometimes a few dusky dots. 

In the very dark specimens the head, cervical shield and anal plate remain pale. The cervical 
shield is then well defined with four small piliferous specks at anterior edgae, and the large shiny 
tubercle forms the extreme anterior angle. 

In many specimens the subdorsal dark stripe is obsolete or sub-obsolete, but even then the four 
black tubercles on joints 1 and 2 characterize the larva sufficiently. 

Described from numerous specimens. 

Pupa.—o.24 inch long; rather stout and short, with two minute diverging spines and a few stiff 
bristles at tip. 


THE GREEN APPLE LEAF-TYER.—Tortrix Cinderella, N. Sp. 
(Lepidoptera Tortricide.) 

In company with the foregoing Leaf Skel- 
etonizer may almost always be found two or 
three different species of small green worms 
which aid materially in withering and denud- 
ing the leaves from young apple trees. These 
worms bear so close a resemblance to each 
other that it is almost impossible to character- 
ize them. The species under consideration is 
of a uniform yellowish-green color, with the 
head and neck horny and a shade more tawny, 
the head being marked with a crescent-shaped 








* Genera and families, so-called, are often instituted on such trivial and even variable characters 
ameng the smaller moths, that the proper placing of a species becomes very difficult, and ofttimes 
impossible. As Mr. Walsh informed me in 1869, specimens of this moth were that year sent to the 
English microlepidopterist, Mr. H. T. Stainton, who referred it to the genus Acrobasis (See Am. Ent. 
I p. 32). Upon carefully examining my own specimens, I found that the antennal characters of the 
do placed it in the genus Pempelia rather than Acrobasis, and I at once suspected that the specimens 
sent by Mr. Walsh to Mr. Stainton were all g. Upon communicating with Mr. Stainton on the sub- 
ject, and sending him the #7, my supposition was verified. But, after all, as the late Dr. Clemens 
tritely remarked, our system of classification is yet ‘‘one of convenience and not of nature.’’ 
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black mark on which are the eyelets, and another dusky spot at base on the 
sides (Fig. 22, a). It webs the leaves together, generally folding a single 
leaf in two, and living within the fold. Like all true leaf-folders it is very 
nimble, and wriggles away and drops to the ground when disturbed, while 
the Skeletonizer makes no especial effort to escape. In feeding, the Leaf- 
tyer is not confined to the parenchyma. 

This worm changes to a chrysalis within a fold of the leaf, lined with 
silk, and when about to give forth the moth, works its way partially out at 
one end (Fig. 22, d.) The chrysalis (Fig. 22, >) is peculiar from having a 
rounded projection in front of the head. The moth (Fig. 22, c) is amost 
unassuming little body with the front wings of a dark ash-gray without a 
shade of any other color, the hind wings paler. 

In the early part of the year this species may often be found more 
numerous than the Skeletonizer, but the latter predominates, so far as my 
experience goes, in the fall. There is much more to observe yet of its hab- 
its, and I now merely introduce it and give it a name because of its associ- 
ation with the preceding species. The same remedies which apply to that 
will answer for this. 


TORTRIX CINDERELLA, N. Sp.—Imago (Fig."22, c).—Alar expanse exactly 1-2inch. Front wings 
deep*glossy ash-gray, immaculate. Under a lens they have an irrorate appearance, while in cer 
tain lights some of the scales appear to form a series of darker transverse sinuous lines. Also scat- 
tered over the wing may be noticed a dozen or more reddish scales, which are not sufficient, how- 
ever, to destroy the uniform immaculate appearance. Head, mouth-parts, antenne, legs, and 
abdomen of same color. Hind wings paler and semi-transparent. Fringes of all wings concolorous. 
Under surface of wings pale nacreous, inclining to pale fulvous around the margins. 

Described from two bred specimens. 

Larva (Fig. 22, a).—Length 0.50inch. Form of that of Acrobasis nebulo, wrinkled very much in 
fhe same manner. Color yellowish-green, the piliferous spots of the same color, but readily dis- 
tinguished by their polished surface; they are placed in a transverse row on thoracic joints, and on 
joints 412 there are four rhomboidally on dorsum, two laterally on the first fold and one subventral. 
Stigmata between the two lateral spots, and yellowish. Head and cervical shield gamboge-yellow; 
only 2 shade darker than body; labrum and two basal joints of antennz paler or white, the terminal 
joint brown; ocelli on a somewhat crescent ‘shaped black spot (the most conspicuous character) - 
a second dusky spot at base of head laterally. Legs immaculate. 

Described from many specimens. 

Pupa (Fig. 22, b).—Length 0.25—0.30inch. Brown, characterized by a peculiar rounded projection 
from front of head; by a little pointed prominence at base of each antennw, and each side of penul- 
timate abdominal joint; and by terminating in a broad suppressed piece which produces two decurved 
hooks. Posterior rim of abdominal joints rasped dorsally, and a slight rasped dorsal ridge near the 
anterior edge of larger joints. Legs reaching only to end of wing-sheaths. The head-prominence 
varies in size and slightly in form. 


THE LESSER APPLE LEAF-FOLDER.— Tortrix malivorana, LeBaron. 
(Lepidoptera, Tortricide.) 


This is the name given to a small pale green worm, by Dr. LeBaron,* 
who found it doing much damage to the young apple trees in the nursery 
of Mr. D. B. Wier, of Lacon, Il., in the summer of 1870, but which almost 
disappeared in 1871. In habit and in size, form and color, it is the exact 


* First Ann. Rep. on the Ins. of Ill., pp. 20—23. 
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counterpart of the Leaf-tyer just described.* The chrysalis is also similar, 
but the moth, instead of being uniformly ash-gray, is of a bright orange, 
but of exactly the same size and equally uniform in coloration ; so that by 
imagining a bright golden orange instead of deep ash-gray, Figure 22, c) 
would answer for this species. 

I have little doubt but this worm is also very generally associated with 
the Skeletonizer, as I found the latter had been quite abundant in Mr. 
Wier’s nursery last fall; and it very probably helped in some degree to 
cause the blasted appearance of the nursery which was attributed solely to 
the Lesser Leaf-folder the year before. 


In the Prairie Farmer for February 10th, 1872, M. Wier gives the fol- 
lowing account of the habits of this Lesser Leaf-folder : 


This is one of those ephemeral, and as we might say, local insects, that 
often do great damage at some point, and may not be troublesome again in 
that locality for years. 

Our nurseries were scourged with it during the sunimer of 1870 to so 
great an extent that from the twentieth of June until the first of September, 
hardly a green leaf could be found on the younger trees. 

My attention was first called to it in the fall of ’63, by a neighboring 
nurseryman, who wished me to call and see how the Codling moth (as he 
termed it) had injured his apple seedlings. 

His acre or more of seedlings could have looked no worse if they had 
been sprinkled over with dry straw, and burned over, yet, as was the case 
in our nursery, there was scarcely a Tortrix to be seen the succeeding sum- 
mer, and his seedlings made a very strong growth. I next saw it in my 
nursery in June ’64, when it swept over a large lot of two-year-old apple 
trees in June, but did no serious damage, as there appeared to be but one 
brood. It was next seen as stated above about the 12th of June, 1870, 
involving the entire apple nursery here, and more or less the orchards. At 
that time the caterpillars were about half grown, but were not numerous 
enough to do serious damage. ‘They commenced to change to chrysalids 
about the 20th of June, and in three to four days, the little bright orange 
moths were flitting around amongst the trees, depositing the eggs for another 
brood of worms. ‘The eggs soon hatched, and as the second brood of worms 
was at least one hundred times more numerous than the first, the trees soon 
began to show signs of damage. I did not determine positively, but | am 
quite certain that this brood changed to moths in about thirty days, or the 
20th of July, and they at once laid their eggs, increasing perhaps fifty fold 
(enemies had begun to prey upon them). They matured about August 20th, 
and laid eggs for another brood, about equalling the second. These so far 
as I could see were all killed by frost, that were not destroyed by their nat- 
ural enemies, when about two-thirds grown. 

The first thing that will be noticed where it is present, is that in look- 
ing along nursery rows, leaves will be seen with large reddish-brown spots 
on them. A close examination will show that these leaves have been folded 
upwards until their edges met, and are closely fastened together with fine 
silken threads. Grasp the leaf between the thumb and finger, open it care- 
fully and a small, greenish, very lively caterpillar will be found between 
the folds, and if you do not grasp the leaf so as to squeeze it, the worm 
will wriggle out and fall to the ground. It has a pale, amber-brown head, 


and in many individuals the whole body is of a brownish tint, especially on 





* Specific differences may yet be discerned, as Dr. LeBaron has not very minutely characterized 
his larva. 
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the anterior portion, and when near mature. We do not usually observe 
the caterpillar until well grown, for the reason that when first hatched it 
appears to be in the centre of the opening bud, out of which it eats the 
heart, and of course stops the growth, leaving wenerally only three to four 
leaves to expand. It soon chooses one of these and folds it up as above, 

and then feeds on its upper cuticle, which makes the conspicuous brown 
blotches on the exposed side, or under side of the leaf. One leaf is gener- 
ally more than sufficient to feed the caterpillar. When mature it lines the 
sides of the leaf with soft white silk, and changes to a dark mahogany- 
brown chrysalis; about three-tenths of an inch long, slender and lively; 
its most distinguishing point is a little knob terminating its anterior extrem- 
ity. Ina few days these chrysalides change to bright orange-colored moths, 
three-tenths of an inch long and spreading their wings about half an inch. 

There is no noxious insect, that has come under my observation, that 
is more difficult to combat successfully than this. There appears to be no way 
of getting at it with any of the remedies usually employed for destroyi ing such 
insects. While it is young it is too inconspicuous to be seen, and is always 
covered by a close web, or hid in the folds of the young leaves, and when 
it becomes larger it is ‘snugly sealed up between the folds of a leaf, at all 
times out of reach of liquid or dry applications. 

The only remedy that I can suggest is the tedious one of looking over 
the trees about the time the first brood of larvee are coming to maturity, 
carefully picking the injured leaves off, with the worms in them and destroy- 
ing them. Yet the little things are so delicate, and so easily destroyed by 
natural causes, that our labor in doing this w ‘ould be more than half the 
time thrown away, for the reason that a first brood is no sure sign that there 
will be a second, and a second that there will be a third; the weather must 
be continuously dry and hot for them to breed to a paps ina degree... Thus, 
we had here ten times as numerous a first brood the spring of 1871 as we 
had the spring of 1870; yet the last season they did but little harm, while 
the year before they swept everything before them. Yet these two seasons 
were quite similar in this ne eighborhood, and the difference in their PAVAGES 
can only be accounted for on the hy pothesis that being numerous two years 
in succession in the same place, their natural enemies bred up also, and 
destroyed them. 


THE APPLE-LEAF BUCCULATRIX—Bucculatrix pomifoliella, Clem. 


(Lepidoptera Tineide.) 


[Fig. 23.] 


fs This is a small insect hitherto com- 
, paratively little known, and which yet 
attracted some attention during the past 
two years. It was sent to the office on 
several occasions for name, and was 
found, though by no means abundantly, 
in several orchards, and more espe- 
cially in that of Mr. T. R. Allen of 
Allenton. It cannot be classed as a 
very injurious insect with us, but to 
illustrate how unduly multiplied it may 
at any time Lecome, and the importance ofa proper knowledge of its habits, I 
4 : 
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will quote the following paragraph which was addressed last spring to the 
Rural New Yorker: 


While visiting the grounds of I. M. Babcock & Sons in Brighton, near 
Rochester, N. Y., we entered a field of eight hundred apple trees in the very 
zenith of their bearing capacity, loaded down with the finest of winter fruit. 
But my attention was directed to the branches of the trees, which, to my 
utter surprise, were thoroughly lined with these insects or minute worms 
inclosed in their silk-like cocoon, and tightly attached to the small branches 
which you will readily perceive; also the leaves of the trees are infested 
with a similar worm incased within the leaf, from one-fourth to one-half an 


inch in length—what some would call the leaf-rollers. The effect of their 


ruinous work on the trees is to almost denude them of their leaves, and’ 
greatly to diminish the future prospects for fruit. Now, Mr. Editor, through 
the Rural New Yorker, we shall look for some solution of the nature and 
character of this most formidable enemy that has appeared upon our apple 
trees. I send youa branch that has the insects on, and the leaf which I 
believe contains the parent, which is the cause of all the mischief. Will you 
have this subject investigated by competent hands, and report through the 
Rural ? 
H. N. Laneworruy. 

The little worm which is the cause of such mischief feeds externally 
upon the leaf, and is quite active, letting itself down by a web when dis- 
turbed. It measures, when fully grown, nearly one-half inch in length, and 
is of a dark green color, with the joints swollen so as to look like a series of 
beads, with a small head held horizontally, and with sparse, short hairs over 
the body. It has the normal complement of legs, namely, ten false and six 
true ones. When full grown it spins a dirty white cocoon, which is charac- 
terized by being ribbed longitudinally (Fig. 23, b, represents one enlarged). 
Within this cocoon it soon assumes the pupa state, in which state it is of a 
dark brown color, rough-punctured on the back, and- with a smooth, pol- 
ished analcap. The pupa works itself partly out of the cocoon and gives forth 
a little moth (Fig. 23, c, enlarged, the hair lines showing the natural size), 
which is of a dirty-white, or gray color, marked with brown as in the figure. 
Tt was first described in the Proceedings of the Academy of Natural Sciences 
of Philadelphia, for 1860, p. 211. 

In this latitude the worm does its principal damage during the month 
of September, and the greater number of cocoons are formed during the 
latter part of that month and during October. The moths commence to 
issue in April, and immediately deposit their eggs on the tender leaves. 
Fresh cocoons I have found as early as the first of June, and there are at 
least two, and perhaps more, broods of the worm during the year. 

Remepiks.—The great peculiarity of this insect is its habit of forming 
its little ribbed cocoon in company on the bark—a habit which at once gives 
us the mastery over it; for as the pupa remains in the cocoon all through 
the winter, we can make war upon it atany time during that season. When 
the insect is abundant these cocoons will absolutely cover the smaller twigs in 
the manner shown at Figure 23, a; and they will be found even on the larger 
branches and trunk. Anything applied to the tree with the object of kill- 
ing these pups, must be of an oily nature, so as to readily soak through the 
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cocoon. I have experimentally proved that an application of kerosene oil 
is death to them, and though I have had no opportunity of testing it on an 
extensive scale, I have little hesitancy in advising its use, or that of linseed 
oil. Alkalies might also be tried. The best time to apply the remedy 
would doubtless be in March, when tree-growth recommences; but it 
must not be delayed beyond the end of that month, when the moths com- 
mence to issue. The most expedient way of applying the kerosene would 
be by aid of a force pump and spray machine or atomizer, and it would pay’ 
well to first vigorously prune a tree that is badly infested. The kerosene 
will not injure the tree if applied in a diluted form; and it may be so 
applied by means of the spray machine. 

The only other injurious insect known to form cocoons in company is 
a little species belonging to the same genus (B. thwiella, Pack), which is 
described by Dr. A. S. Packard, Jr..* as being common on the leaves of 
a cedar tree (I presume the Red Cedar is intended), but whose cocoon is 
smooth instead of ribbed. This species, which I have not met with, is 
preyed upon by a minute Chalcis-fly, allied to the genus Hulophus, and our 
apple-leaf Bucculatrix is similarly attacked by some such parasite, as many 
of the cocoons may be found with minute round holes at one end, through 
which such parasites have issued. 


BUCCULATRIX POMIFOLIELLA, Clem.—Larva.—Cylindrical and submoniliform; tapers anteriorly 
and posteriorly; with punctiform points and isolated hairs; first segment with rather abundant dorsal 
hairs; thoracic feet three; abdominal four and very short, terminalone pair. Head small, ellipsoidal, 
brown; body dark yellowish-green, tinged with reddish anteriorly; hairs blackish and short.— 
Clemens. 


Pupa.—0.12 inch long. Amber-brown. Head often ending in a little point. Dorsum sha- 
greened, except a hind rim on each joint which is slightly ridged and smooth. Penultimate joint 
longest and most slender. Apical joint blunt, with an anterior carinated, transverse ridge above 
and sometimes forming a point at each side. Legs reaching to penultimate joint; wing sheaths 
‘which are paler) to the preceding one. 


THE APPLE-TWIG BORER— Bostrichus [Amphicerus] bicaudatus, Say. 


(Coleopetra, Ptinide) 


[Fig. 24.] There is a little brown 
We? cylindrical beetle, which is 
so common in Missouri, and 
is so very apt to attract the 
notice of nurserymen, that 
numerous specimens are re- = 2 
ceived at my office every spring and fall. I have passed it by unnoticed in 
previous reports, in hope of completing its natural history before treating 
of it; but to satisfy the numerous inquirers, I present the above figures 
with the accompanying short account of the beetle. 









a. b. 

















* First Ann. Rep. on the Inj. and Ben. Ins. of Mass. p. 24. 
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It is a modest looking dark brown insect, varying from 1-5th to 2-5ths of 
an inch in length, the thorax rounded and rough-punctured, especially in front 
where it is produced into two little horns, and covered with small rasp-like 
prominences. ‘The wing-covers are also rough-punctured, and while in the 
female (Fig 24, a) they have but a slight keel-like elevation at the hind 
end, they are furnished in the male (Fig. 24, 6) with two little horns, from 
which characteristic the specific name (two-tailed) is derived. The species 
is not mentioned by Harris, and does not occur on the Atlantic seaboard, 
but is found in the whole country between the Alleghany and Rocky 
Mountains, becoming more and more common as we progress westward, 
and being most common in the States immediately west of the Mississippi. 
Its range southward is at least as far as Texas. 


The holes made in the twigs, generally have their entrance just above a 
bud or fork as at Figure 25,c. I have never known this insect to bore more 
than one and a half inches into the twig (Fig. 25, d), and the holes are gen- 
erally made downwards, and in wood of the previous year’s growth, though 
I have seen them exceptionally bored upward and in three-year-old wood. 
The beetles seem to prefer some varieties, such as Benoni and Red June, to 
other varieties of the Apple, and though they likewise occur in grape, pear 
and peach stems, I have never found them in those of the crab apple. 

Both the male and female beetles bore these holes, and may always be 
found in them, head downwards, during the winter and spring months. 
The holes are made for food and protection, and not for breeding purposes. 
Indeed, common as this insect is, its preparatory stages areeentirely un- 
known, and that person who will ascertain its larval history, will confer a 
favor on the community. I have bred a very closely allied species (Sinoxry- 
lon basillare, Say), which not only inhabits the wood of apple trees, but is 
found in that of peach and hickory trees and in grape canes. Its larval 
habits, which I shall presently illustrate, will throw some light on those of 
our Apple-twig Borer. 

Indeed, according to Mr. S. H. Kriedelbaugh, of Clarinda, Iowa,* pocb 
sexes of this last “have been found in company during the winter, in the 
sap-wood of “forest trees;”’ and though we are not informed as to the par- 
ticular kind of forest trees, yet, since the Oak is the most common in our 
forests, we may infer that this tree is intended, among the rest. The proba- 
bilities are, therefore, that our Twig Borer breeds under the bark of oak 
trees, and that it is in such situations that we must search for its larva.f 
That it so breeds in the forest and not in the orchard, is rendered still more 
probable when we consider that its larval habits have so long evaded de- 





* Western Pomologist, Nov. ’71. 


+ It may, and doubtless does, breed in other kinds of wood besides oak. I have often found the 
beetles’ boring into grape-canes for food and shelter, with no other indications of breeding in 
them, than we find in apple twigs similarly bored. Dr. Henry Shimer, in a communication to the 
American Entomological Society, in September, 1868, speaks of finding them in grape-canes, and he 
also found certain larve in such canes, which he conjectured were the larve of bicaudatus. But, 
notwithstanding Dr. Packard (Guide p. 472), in speaking of the species, briefly describes its larva 
which he received from Dr. Shimer, it is evident that the latter gentleman has given no proof of the 
soundness of his conjecture, and, as he informs me by letter, he cannot now find his notes on the 
subject. And since, so far as it goes, the description accords with the larva of Sinoxylon basillare, 
Say, which, as I shall presently show, inhabits grape-stems; the probabilities are that Dr. Packard’s 
description was, in reality, from this last named species. 
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On the Cause of Deterioration in some of our Native Grape-vines, and one of the 
probable reasons why European Vines have so generally failed with us. 





THE GRAPE-LEAF GALL-LOUSE—Phylloxera vitifolie,* Fitch. 


The experience of the past year, enables me to add much of interest 
and importance to last year’s account of the above insect. This experience 
has already been made public in an article published in the Rural New 
Yorker, and reproduced in the ‘Rural World ‘of St.Louis. I am pleased to 
know that the views there set forth receive the indorsement of such an ex- 
perienced and practical man as Mr. Geo. Husmann, the well known grape 
authority in our State, and editor of the vineyard department of the last- 
named journal. + 

It is well known that nearly all the varieties of the European grape- 
vine ( Vitis vinifera) have, in the end, proved valueless when introduced and 
cultivated in the eastern half of the United States. The majority of them 
grow well at first, and a few exceptional cases might be mentioned where 





* This is the specific name by which I last year gave an account of this grape-vine insect; and 1 
employ it again for that very reason, and for the further reason that it is the name most familiar to- 
the American reader. I have already given my opinion (8rd Rep. p. 95, note) that though the 
name is objectionable, it ought perhaps to be retaired” It is doubtful, however, whether many other 
entomologists will agree with me; and while I believe in carrying out the ‘‘law of priority’’ to its 
fullest extent, consistent with reason, there are many cases where it must give way to that of 
“‘accord.’? The present is perhaps just such a case; for aside from the technical objection, Dr. Fitch 
knew so little of the insect’s true characters, when he named it, that he cannot be said to have de- 
seribed it, and did not refer it to its proper genus which was already erected to receive it. His name 
will, therefore, doubtless give way to that of Phyllowera vastatriz, which Planchon first gave to the 
root-inhabiting form, and which has generally been recognized abroad. The same may be said of 
Westwood’s name Peritymbia vitisona, which was also proposed for the same insect in 1868, in a com- 
munication to the Ashmolean Society of Oxford, England. 

While I would not, therefore, carry out the ‘‘law of priority’’ too relentlessly, I have no sym- 
pathy or patience with a certain modern system of attaching to an insect the name of the author who 
erects the last new genus, instead of that of the describer of the species. This pernicious system— 
which if not frowned down, will lead to utter confusion and land us in absolute chaos—seems to be 
getting more and more fashionable among naturalists in this country, and I regret to say, among 
some entomologists. That man, in my opinion, is no true naturalist, who can pee through the 
museums of this country and witness the manner in which the names of the older authors are- 
ignored, without feelings of just indignation! He will very naturally look upon it as an attempt on 
the part of modern ingrates to rob well-earned and long-worn laurels from the older authors, whose 
spirits still survive, if their bodies are prevented by the grave, from rebuking the insult. Aside 
from the moral injustice of such a rule, it is hurtful fo any science in its practical application; for, 
as genera multiply, the student will find increasing difliculty in referring to original descriptions; 
whereas, by the old established rule, the describer’s name is an infallible index. In lists or cata- 
logues, such as that of Coleoptera by LeConte, and that of Bombycid@ by Grote & Robinson, where 
the synonyms are given, this difficulty does not present itself, though the moral objection remains. 
As the science of entomology grows, and synonymy multiplies, it will, in my opinion, become more 
and more necessary to attach the author’s name to a species in ordinary works, and any system 
which will require a continual changing of authorship should not be countenanced. Species—how- 
ever much they may be changed and modified in the course of ages—have for all the purposes of the 
naturalist a permanency which under the old rule would render our specific nomenclature like 
permanent, and secure it against constant change; whereas, genera—though in the proper sense they 
may have a similar permanency—are, for all practical purposes, more the creations of man than of- 
Nature; and as they have been unstable and changeable in the past, so they will be in the future, and 
our generic nomenclature will ever have an indefinite, protean, insecure character. 

In Europe this system is almost universally ostracised; and—let botanists and ornithologists do 
as they please—it is to be hoped it will not grow in favor among entomologists in America. It was 
not followed by any of the older authors, and I am glad to know that some of our leading living 
entomologists, including Dr. G. H. Horn, Mr. E. T. Cresson, Mr. P. R. Uhler, Mr. J. A. Lintner, 
Dr. Asa Fitch, and Dr. LeBaron, are opposed to and do not adopt it. In these Reports—how- 
ever prevalent the contrary fashion may become—lI shall always attach to the species the name of” 
its first describer; and shall never change the orthography, even of a name that may be grammat- 
ically objectionable, until corrected by the author himself. 

+ Mr. Husmann says: (Rur. W., Noy. 18, 1871); ‘‘ We copy the following from the Rural New York- 
er, and think it one of the most interesting papers we have read for a long time—one that will be of 
more use to the vintner in his selection of varieties, and throw more light on the deterioration of for- 
merly healthy varieties than anything that has been said or done lately. The grape growers of the 
country owe Prof. Riley a debt of gratitude for his thorough and scientific investigation of this sub-- 
ject. 
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some of them, such as Black Hamburg and Chasselas, have even fruited 
successfully for many years, especially when isolated or trained against 
walls; while they more generally do well when isolated in cold houses. 
But the general truth of the first statement holds good. It is also well 
known that some of our native vines, which for a while were universal fa- 
vorites on account of their productiveness, vigor and other excellent quali- 
ties, have of late years sadly deteriorated. Among such the Catawba was 
for a long time the popular grape; but its cultivationeis now entirely aban- 
doned in many parts of the Mississippi Valley, and even at Hammondsport 
and other parts of New York, and Nauvoo, Illinois, where it is still largely 
cultivated, I learn from experienced grape-growers that it is fast on the de 
cline. 

This deterioration—this failure, has been attributed to a variety of 
causes, for in the absence of anything definite and ascertainable to keep it 
within bounds, the speculative turn of our minds is sure to have full scope- 
and grasping at every shadow of probability, leave no possible theory un- 
searched. As in all such cases, also, the mind gets lost in, and is satisfied to 
vaguely rest with, the theory least provable; and to some occult and mys- 
terious change of climate we are at last satisfied to attribute the change 
though if the meteorological records were carefully examined, they would 
probably show no difference in the mean annual condition of our climate 
during the past half century. 

It is very natural to suppose that vines of European origin should be 
less hardy in this country than our native varieties, that asin the case of the 
Spanish Chestnut, the English Gooseberry, etc., etc., there is something in 
our climate which precludes their flourishing as well here as there. I would 
by no means deny that such is the case, for it is this very comparative ten- 
derness which predisposes them the more to the destructive agent of which 
Tam about to speak. Yet when we consider that in some parts of Europe, 
where the Vine flourishes, the extremes of heat and cold are as great as here ; 
that we possess a great variety of soil and climate, and that by covering and 
other modes of protection in winter, we may, where necessary, counteract 
the rigor of the latter—it would appear that we certainly have attributed 
too much to climatic influence: and such a view is strengthened by the fact 
that our native varieties, if free from the insect which forms the subject of 
his article, usually do well when cultivated in Europe, and further that the 
Vitis vinifera is not a native of Europe, but of western Asia. 

The above reflections are of a general character, but apply more par- 
ticularly to the great State of Missouri, which is admitted to be, in many 
parts, eminently adapted, both by soil and climate, to the cultivation of the 
Vine. 

One of the reasons why the European vines do well in California, out- 
side of and beyond the more favorable clime in that portion of the continent, 
is, no doubt, because the insect which here affects them, like many other 
species common on this side of the Rocky Mountains, has not yet crossed to 
the other side. Imfsuch is the case, our California neighbors should take 
warning from Europe, and guard, if possible, against an invasion. 
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The announcement that I have at last ascertained one of the principal 
causes—if not the sole cause—of this decline, and that, knowing the cause, 
we may in a measure obviate it, will doubtless cause many a grape-grower 
to wonder. Some may even pooh-pooh the idea, and deem it impossible 
that they have so long remained in ignorance of so important a fact, that a 
“bug-hunter” should discover it at last. Let the facts speak. * 

This destructive agent is none other than the little insect we are now 
treating of. 

The general history of the louse, and the habits of the gall-inhabiting 
type were sketched in my last Report, and need not be repeated. 


FURTHER PROOF OF THE IDENTITY OF THE AMERICAN INSECT WITH THE 
EUROPEAN. 


That the two are identical there can no longer be any shadow of a 
doubt. I have critically examined the living lice in the fields of France, 
and brought with me, from that country, both winged male and female 
specimens, preserved in acetic acid. 1 find that the insect has exactly the 
same habits here as there, and that winged specimens which I bred last fall 
from the roots of our vines, accord perfectly with those brought over with 
me. In the different forms the insects assume, in their work, and in every 
other minutia—the two agree. 


WHY I CONSIDER THE GALL-LOUSE AND ROOT-LOUSE IDENTICAL. 


Firstly, wherever this insect has been noticed in England, both the 
gall-inhabiting and root-inhabiting types have been found. In France the 
galls occur abundantly on such of our American varieties as are subject to 
them here, while a few have occasionally been found on their own varieties. 
Secondly, I have successfully transferred the leaf-lice on to the roots, while 
M. V. Signoret has succeeded in obtaining leaf-galls from lice hatched on the 
roots. Thirdly, the winged form obtained by Dr. Shimer from the galls in 
this country agrees in its characters with those from the roots. Fourthly, 
the nodosities on the roots are, as already stated, perfectly analogous to 
the galls on the leaves, and differ only in just such a manner as one would 
expect from the difference in the plant tissues—a view greatly strengthened 
by the fact that when the gall-lice are forced, by their excessive numbers, 
to settle on the tendrils or leaf-stalks, they produce swellings and knots 
approaching more nearly to those on the roots than to the galls. These 





*It is really amusing to witness how the facts here set forth have been received by those who 
never spent ten minutes investigation of the subject in their lives. In the silkworm disease that has 
of late years been so prevalent in Europe, M. Pasteur, after the most painstaking and elaborate ex- 
periments, at which he sacrificed his health, unraveled its mysteries, gave to the world the true pa- 
thology of pebrine, and what is more, showed how it might be eradicated. Yet, as I shall show fur- 
ther on, the men most interested were very slow to believe the hard, dry facts which had been 
snatched from the unknown, and—never having studied the case themselyes—were more inclined to 
consider the disease as somthing mysterious—something altogether beyond man’s understanding, 
and consequently uncontrollable. The most ignorant are always the most skeptical! I might men- 
tion several parties who have expressed their opinion that the Payllozera has no connection with dis- 
ease or decline in the Vine. Tosuch, [simply say: ex.mine for yourselves, before giving an opinion. 
Others whom [ might m-ntion go to the other extreme and assert that it must be the cause of mildew, 
oidium, ete., and without any good reason put a similar opinion in my mouth. To these last, I say: 
Read aright, do not misconstrue, and by no means jump to conclusions! 
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facts sufficiently attest the identity of the two types, and we have here 
another case of an insect possessing two distinct habits. It is also like 
many others of its Family, polymorphic, /. ¢., it exists in different forms ; 
yet we have to do with but one species. | 


FURTHER FACTS RESPECTING THE HABITS OF THE ROOT-INHABITING TYPE. 


The young hatched from the eggs on the roots are absolutely undis- 
tinguishable from those hatched in the galls; and the gravid apterous female 
differs in no respect whatever from the mother gall-louse. There is, how- 
ever, a different egg-depositing form, which, as it moults; becomes tubercled, 
and more elongated or pear-shaped, as shown at Figure 28, 7. Some of 
these tubercled individuals remain without wings, waite others seem®to be 


[Fig. 28.] 





















































































































































































































































EXPLANATION OF FIGURE 28.—a, shows a healthy root; b, one on which the lice are working, 
representing the knots and swellings caused by their punctures; c, 2 root that has been deserted by 
them, and where the rootlets have commenced to decay; d, d, d, shows how the lice are found on the 
larger roots; e, female pupa, dorsal view; f, same, ventral view; g, winged female, dorsal view; h, 
same, ventral view; i, magnified antenna of winged insect; j, side view of the wingless female, lay- 
ing eggs on roots; k, shows how the punctures of the lice cause the larger roots to rot. 
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destined from the first to acquire wings. The young, after attaching them- 
selves, become in a measure stationary, and remind one very much of young 
bark-lice. The fine hair-like sete, which in their functions and elasticity 
are analogous to our tongue, become loosened from the more fleshy ros- 
trum or sheath, as shown at Figure 28, j, and are often so firmly inserted 
into the root that the louse, if disturbed from its place, generally hangs by 
them. Three of the threads of this tongue are sufficiently conspicuous, but 
there should be, from analogy, four. The females on the roots seem to be less 
prolific than those in the galls, and their eggs if anything are rather larger. 
These eggs are always of a bright yellow color, and, on the dark root, are 
detected with the naked eye as readily as the lice, which become darker or 
of a dull orange as they grow older. 

The insect is found on the roots in all stages during the summer months. 
In the winter it is found dormant, principally in the larva state, and no eggs 
are to be seen. With the circulation of the sap in spring, the activity of 
these young recommences, and in a short time afterwards eggs are depos- 
ited again. At this season the punctures of their little beaks produce very 
decided swellings and an excess of moisture at the wounded parts. The 
winged forms are by no means uncommon and commence to issue from the 
ground perhaps as earty as July. When I last examined the roots before 
my departure, or about the middle of May, no pup were found; but winged 
insects were obtained as early as July in France, and after my return I had 
no difficulty in obtaining all I wished, especially during the latter part of 
September. The pupe are easily recognizable with a good lens, by the lit- 
tle dark pad-like wing-sheaths at the sides of the body (Fig. 28, e, f)—and the 
sexes may even be distinguished at this stage by the greater constriction 
of the body near these pads in the female, compared to the male, her abdo- 
men being larger. Before giving forth the winged insect, these pups become 
quite restless and active; and in a state of nature they no doubt issue from 
the ground. 

The winged female (Fig. 28, g, 1), seems to be much more common than 
the male, and is distinguished by her more lengthened abdomen—the wings, 
when closed, extending not much more than its length beyond the tip, 
while in the male they extend more nearly three times its length. The 
dusky thoracic band is not so distinct and the abdomen is more produced 
at the apex in the male; and there is also a slight difference in the venation 
of the wings of the two sexes, which venation is best seen in the fresh 
specimens, as it becomes in a measure obsolete in drying. In the abdo- 
men of the female two or three large eggs are plainly visible, especially 
after being soaked in acetic acid. The two-jointed tarsus or foot is also 
plainly visible in such specimens, and I have found the joint movable, while 
M. V. Signoret, of Paris, has obtained the skin of the tibia_or shank with 
the basal joint of the tarsus hanging to it. Prof. Westwood also refers to a 
short basal tarsal joint in the gall insect which he described. These facts, 
trivial as they may appear, are very important in a scientific view, as they 
forever settle the differences that have existed as to the proper systematic 
position which the louse occupies. 
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SUSCEPTIBILITY OF DIFFERENT VINES TO THE ATTACKS OF THE LOUSE. 


Ihave carefully examined a great many different kinds of vines within 
a circuit of thirty miles of St. Louis, as well as in Cole, Jefferson and Boone 
counties, in this State, and the summary which follows indicates the sus- 
ceptibility of the different varieties to this disease. There may be objec- 
tion on the part of some persons to the placing of some of the varieties in 
the following tables; and the opinions both of botanists and vine-growers 
are so at variance that I shall give in the subsidiary note* my reasons for 








* CLASSIFICATION OF THE N. A. GRAPE-VINES.—In few genera of plants, is it more necessary te 
accumulate abundant material in order to arrive at correct classification, than in the genus Vitis. 
The species are with difficulty defined, as they vary in a marked manner in different sections of the 
country; and the foliage of the same individual vine often varies greatly at different ages and seasons. 
Preserved leaves are not alone to be trusted, therefore, but every stage of growth must be considered, 
from the wood to the different leaves, the blossom, bunch, berry and eyen the seed, which in its 
shape, and especially in the development of its raphe (or cord) furnishes, according to Dr. Engel- 
mann, some of the most permanent distinguishing traits between the species. 

It is interesting to know that not a single real species has been added to those belonging to the old 
territory of the United States, east of the Mississippi river, since the time of Linnzus and Michaux; 
though Rafinesque, LeConte, and perhaps others, have attempted to distinguish a great many more. 

The number of Grape-vines bearing edible fruit, * now considered species by the best botanists, 
in the territory of the United States, is limited to 9. They may be tabulated as follows: 

I, Vines which are of practical consequence, as having yielded our different cultivated vari- 
eties, 

1. Vitis Lasrusca, Linn. Northern Fox. 

‘< STIVALIS, Michx. Summer Grape. 
‘* RIPARIA, Michx. River Bank Grape. 
VULPINA, Linn. Southern Fox, or Muscardine. 
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II. Vines of less consequence, and which have thus far given no cultivated varieties. 

5. VITIS CORDIFOLIA, Michx. Winter or Frost Grape. 

6. ‘* Catrrornica, Benth. Confined to California. 

7. ‘* Arizonica Engelm. Similar to the last. 

8. ‘* CANDICANS, Engelm. Mustang Grape of Texas. 

9. ‘* RUPESTRIS, Scheele. Bush Grape or Sand Grape. 

Of these 9 species only 4 grow wild in our own State, viz: e@stivalis, cordifolia, riparia, and ru- 
pestris. 

In stating last year (3rd Rep. p. 90) that our cultivated varieties had been referred to four species, 
including cordifolia and omitting riparia, I followed the later editions of Gray’s Manual, in which the 
latter is considered as a variety of the former. The reasons for adopting a different course will be 
found in the following synopsis which has been kindly prepared for me by the author: 


THE TRUE GRAPE-VINES OF THE OLD UNITED STATES. 
BY DR. GEORGE ENGELMANN, OF ST. LOUIS. 


I. Grape-vines with loose bark (at last separating in shreds), climbing by the aid of 
branched tendrils, or (in No. 4) scarcely climbing at all, 


a. Berries small, 3—6 or rarely 7 lines in diameter; seeds obtuse, with the raphe (or cord) more or less promi- 
nent (except in No. 4) over the top. All the species of this group, just like the European grape-vine, ex- 
hibit on well grown shoots a regular alternation of two leaves each having a tendril (or its equivalent, 
an inflorescence), opposite to them, and a thirdleaf without such a tendril. 

1. VITIS CORDIFOLIA, Michaux—Usually tall, climbing high, trunks not rarely 6—9 inches in di- 
ameter. Leaves middle sized, heart-shaped, mostly entire or rarely slightly tri-lobed, with shallow 
broad teeth, usually smooth and shining on both sides, the young ones sometimes slightly downy be- 
low; berries among the smallest; in large bunches, black without a bloom, maturing late in the fall, 
nsually with only one short and broad seed marked by a prominent raphe. 

This is a common plant especially of the river-bottoms, and well known under the name of Winter 
grape, Frost grape or Chicken grape. It is found from New England to Texas, and westward to the 
western limits of the wooded part of the Mississippi valley. In this valley, at least, the fruit has a 








* There are a few species forming the sections (or according to others, genera) Cissus and Amp elop- 
sis which are now classed with Vitis; but th: ey bear no edible fruit, and are otherwise easily distin- 
guished from the true Grape-vines. 
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so placing them. I am familiar with the views of many of the leading 
grape-growers of the country, and have had an opportunity of studying 
the genus by the excellent herbarium of Dr. Engelmann. It is gratifying 
to know, therefore, that the position given to such cultivated varieties as 
obtain in this herbarium, agrees with that given to them by leading grape- 
growers—the views of the botanist and the practical man coinciding. 
When we find it so difficult to properly separate the wild species, we 
can no longer wonder at the difference of opinion as to the nature of many 











strongly and even fetidly-aromatic taste. No cultivated varieties of the species are known. 

2. VITIS RIPARIA, Michaux—Mostly a smaller plant than the last, but with larger and more or 
less cut-lobed glabrous shining (or rarely when young, slightly downy) leaves, the lobes long an@ 
pointed; the teeth also more pointed than in cordifolia; berries as small, or usually larger than in the 
last, mostly with a bloom, in smaller bunches, mostly 1 or 2 seeded; seeds with a less prominent 
raphe. 

This species prefers thickets or rocky soil on river banks and extends as far west and south as the 
last, and much farther north, being the only grape-vine in Lower Canada, where it is found even 60 
miles north of Quebec. The northern form, in Canada, northern New York to Michigan and Nebras- 
ka, has fewer and larger berries in a bunch and is easily distinguished from V. cordifolia. The 
southwestern form, however, approaches more closely to this last species, with which Prof. Gray in the 
later editions of his Manual has united it. The fruit ripens earlier than that of cordifolia, and is much 
pleasanter. In St. Louis a variety found on the rocky river banks is brought to market in July. A 
number of cultivated varieties are referable to this species, among which the Taylor Bullit, the Dela. 
ware and the Clinton, are the most prominent. 

3. VITIS MSTIVALIS, Michaux: Smaller than the first, climbing over bushes and smaller trees; 
leaves large, of firmer texture than the preceding ones, entire, or often more or less deeply and ob- 
tusely 3—5 lobed, with short and shallow, broad teeth; when young always very woolly, mostly bright 


red or rusty; at last smoothish but dull and never shining like the preceding ones; berries usually 
larger than in both others and, when well grown, in compact bunches, coated with a distinct bloom; 
seeds usually 2 or 8, with a very prominent raphe. . 


This is the well known Summer grape common throughout the middle and southern States, usually 
found on uplands and in dry open woods or thickets, maturing its fruit iInSeptember. Itis the most 
variable of our grape-vines and hence has seduced superficial observers into the establishment of nu- 
merous nominal species. A form with large leaves which retain their rusty down at full maturity 
has often been mistaken for Labrusca, which does not grow in our State. Another form, more bushy 
than climbing, with deeply lobed rusty-downy leaves and very sweet fruit, is Vitis Lincecumii of the 
sandy soil of Louisiana and Texas. This species assumes a peculiar form approaehing V. cordifolia 
through its smaller black berries without bloom and in larger bunches, when it gets into shady woods 
with rich soil. Another form with ashy-white, downy, scarcely lobed leaves, and fruit like the last 
mentioned, which grows in our bottoms, often climbing high trees, or growing over bushes on the 
banks of lakes, I have distinguished by the name of cinerea. It is not always easy to distinguish such 
forms from the other species and perhaps less so to unite them under the single species, @stivalis, un- 
less the essential characters above enumerated be closely attended to, and the numberless gradual 
transitions from one form into the other be watched. 

We cultivate many varieties of this valuable species, the most important of which are the Tirgin- 
ia Seedling, the Cynthiana and the Herbemont. 

4. VITIS RUPESTRIS, Scheele: A small bushy plant, often without any tendrils, rarely somewhat 
climbing; leaves small (2—3 inches wide) mostly broader than long, heart-shaped, scarcely ever slight- 
ly lobed, with broad coarse teeth and usually an abruptly elongated point, glabrous, and of a rather 
light green color; berries middle-sized, on very small bunches; seeds mostly 34, obtuse, witha very 
delicate raphe. 

This very peculiar grape-vine is found only west of the Mississippi, from the Missouri river to 
Texas and westward probably to New Mexico. In our State where it is called Sand grape, and in Ar- 
kansas, it grows on the gravelly banks and over-flowed bars of mountain streams; in Texas also, on 
rocky plains, whence the Latin name; it is there also known under the name of Sugar grape. Its lus- 
cious fruit ripens with us in August. 

It is nowhere yet in cultivation but may in future prove of value. 


b. Berries large, 7—9 or even 10 lines in diameter; raphe scarcely visible on the more or less deeply 
notched top of the seed.—These plants on well grown shoots bear a tendril opposite each leaf with only 
rare and irregular intermissions. 

5. Vitis Lasprusca, Linneus: Plants usually not large, climbing over bushes or small trees, 
though occasionally reaching the tops of the highest trees, with large (4—6 inches wide) and thick, 
entire or sometimes deeply lobed, very slightly dentate leayes, coated when young witha thick rusty, 
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of our cultivated varieties; for some of them have become so modified that 
they furnish scarcely any indication of their parentage. If those grape- 
growers who take interest in such matters will send specimens of such cul- 
tivated varieties as they wish to properly classify, to Dr. Engelmann, either 
directly or through me, they will at least get the opinion of one who is 
good authority, and such action may be mutually profitable. Specimens 
should be sent at flowering time, and should include the whole shoot with 
full-sized and young leaves, blossom, and tendril; and after the fruit is ripe 
a bunch of the berries and seeds from the same stock should follow. : 

The proper classification of our different varieties is of more import- 
ance, in this connection, than would at first appear. Since the publication 
of some of the facts set forth in this article, a few enterprising French grape- 
growers, in the districts desolated by the louse, have conceived the idea of 
importing from this country such varieties as are most exempt from the 
attacks of the Phylloxera, and M. LeFrane, the Minister of Agriculture, has 
likewise expressed his intention of so doing. Already a number of varie- 
ties, and especially Cunningham, Herbemont, Norton’s Virginia, Concord, 
Hartford Prolific, Clinton and Martha have been shipped to M. J. Leen- 
hardt, of Montpellier, France; and others to Switzerland, by Messrs. Isidor 
Bush & Co. If America has given this plague to Europe, why should she 
not in return, furnish her with vines which are capable of resisting it? At 
least nothing but good can come of the trial, for though our grapes are gen- 
erally sneered at on the other sidg of the water, we have made such rapid 
improvements in viticulture during the last ten years, that they scarcely 
know anything of our better kinds; and many of those which do well in 
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or sometimes whitish, wool or down, which in the wild plant remains on the lower side, but almost 
disappears in the mature leaf of some cultivated varieties; berries large, in rather small or middle- 
sized bunches, bearing 2 or 3 or sometimes 4 seeds. -—~ 

This plant, usually known as the Foa-grape or Northern Foa-grape is a native of the eastern 
slope of the continent from New England to South Carolina, where it prefers wet thickets; it extends 
into the Alleghany mountains, and here and there even down their western declivity, but is a 
stvunger to the Mississippi Valley. The mostimportant varieties of this grape-vine now cultivated in 
our country (such as the Catawba, Concord, Isabella, Hartford Prolific, and dozens of others) are the 
off=pring of this species; they are all easily recognized by the characters above given, and mo 
readily by the peculiar arrangement of the tendrils as above described. 


Li. Greape-vines with a firmly adhering bark, which does not scale off; tendrils almost 
always simple; berries very large (¢—10 lines in diameter), very few in a bunch; seeds 
with transverse wrinkles or shallow grooves on both sides. 

6. VITIS VULPINA, Linneus: Bushy, or sometimes climbing high, with small (2 or at most 3 
inches wide) rounded, heart-shaped, firm and glossy dark green leaves, smooth or rarely slightly 
hairy on the under side, with coarse, large or shallow teeth. 

This southern species, known under the name of Southern Fox-grape, Bullace, or Bullet-grape is 
found along water-courses, not further north than North Carolina and Arkansas, and may possibly 


straggle into southeastern Missouri. Some of its cultivated varieties, especially the white Scupper- - 


nong, are highly esteemed in the South but do not perfect fruit in the latitude of St. Louis. 

I recognize only three other species of true grape-vines in the territories of the United States. The 
most remarkable of these is the Mustang grape of Texas, Vitis candicans, Engelm. (V. Mustangensis, 
Buckley), with rather large, rounded, almost toothless, rarely deeply-lobed leaves; white woolly on 
the under side, bearing large berries, which in its native country are now beginning to be made into 
Wine. ‘itis Californica, Bentham, the only wild grape of California, has rounded downy leaves, and 
small berries, and is not made use of as far as known. Vitis Arizonica, Engelm. similar to the 
last, but glabrous, with middle-sized berries, reported to be of a luscious taste. Neither of these 
show a prominent raphé on the seed, so that this character is peculiar only to the first 3 species 
here enumerated. ‘ 
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Missouri will doubtless sueceed in France. Such of our vines as have 
already been cultivated there are often differently classified by their writers 
to what they are by American authors, and confusion consequently enstes. 
Thus, one of my correspondents, M. Laliman, of Bordeaux, who has cul- 
tivated a number of them for several years, classes the Clinton and Taylor 
as estivalis, and the Norton’s Virginia and Delaware as Labrusca.* 

I will now indicate the susceptibility of different varieties to the disease. 

Vitis vinifera (European)—All European varieties with roots badly 
affected. In many instances decomposed and gone, with the vines about 
dead. No leaf-galls. ° 

T. riparia (River Bank). Clinton.—Leaf-galls extremely abundant. 
Root-lice only moderately so. Taylor—Where leaf-galls are few, root-lice 
abundant; where galls are abundant, fewer root-lice. Delaware—A few 
leaf-galls; lice abundant on roots. Othello (hybrid with vinifera)—Both 
leaf-galls and root-lice, the latter tolerably numerous. Louisiana (some 
say a seedling of vinifera, others again believe it estivalis)—Leaf-galls and 
root-lice, but neither bad. Alvey—Few leaf-galls; plenty of root-lice. 
Cornucopia (hybrid with vinifera)—No leaf-galls; roots badly affected with 
lice. Wild vine—Numerous leaf-galls and a few root-lice; much in same 
condition as Clinton. 

T. estivalis (Summer). Cunningham—No leaf-galls, but a few root- 
lice. Cynthiana—Occasionally a few galls; lice abundant on roots. The 
vine has a vigorous growth and the roots are large and strong. Herbemont 








—A few leaf-galls, and scarcely any root-lice. Norton’s Virginia—No leaf- 
galls, but some root-lice. 
V. Labrusca (Northern Fox). Isabella, or seedlings of Isabella—No leaf- 





galls; a few root-lice: roots strong and vines flourishing. Martha—No 
leaf-galls; very few root-lice. Hartford—No leaf-galls; very few root-lice. 
Concord—No leaf-galls; scarcely any root-lice. Almost entirely exempt. 
Ives—No leaf-galls; lice tolerably abundant on roots. North Carolina—No 
leaf-galls; very few root-lice. Maxatawney—No leaf-galls; root-lice quite 
abundant. Creveling—A few leaf-galls; root-lice abundant. Catawba— 
No leaf-galls; root-lice very numerous, abounding even on the larger 
roots as on the European vines. Geethe (hybrid’ with vinifera)—No leaf- 
galls, but lice on roots very numerous. In the vineyards of Messrs. Isidor 
Bush & Sons, of Bushburg, Mo., this vine was very vigorous and thrifty in 
1869 and 1870, but has done poorly the present year. Dracut Amber—No 
leaf-galls; few root-lice. Wilder (hybrid with vinifera)—No leaf-galls; not 
many root-lice. Challenge (hybrid with vinifera—No leaf-galls; roots af- 

Weocica but moderately. Diana—No leaf-galls, but plenty of root-lice. 
1. vulpina (Southern Fox or Muscadine)—As it is not grown in this local- 

ity, being considered absolutely worthless here, I know little about it. 
From this experience it would appear that no vines of those named, are 
entirely free from the attacks of the root-louse; but that the European va- 
rieties are most susceptible to it—the Northern Fox, next in order, the 











* Etude sur les divers Phylloxera, et leur médications. 
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River Bank grape next, andthe Summer grape the leastaffected. It would 
likewise appear that galls are occasionally found on all of the species ex- 
cept the European, and as they have in a few instances, been found on this 
species in Europe, it cannot be considered entirely exempt.* Nevertheless, 
in general terms, the River Bank grape must be considered the species which 
the gall-louse prefers. Experience on this point will, no doubt, vary in dif- 
ferent parts of the country, and more extended experience may modify some 
of these deductions. 

We thus see that no vine, whether native or foreign, is exempt from 
the attacks of the root-louse. Yet, on the principle that a small dose of poi- 
son may prove harmless or even beneficial where an over-dose will kill, we 
find that a small number of root-lice produce no serious effects upon the 
vine ; and that it is only where they are very numerous, and cause not only 
the fibrous roots, but even the larger ones to waste away, that their evil 
effects are perceptible. With most of our native vines when the conditions 
are normal, the disease seems to remain in the former mild state, and it is 
only with the foreign kinds, and with a few of the natives, under certain 
conditions, that it takes on the more acute form. 

In France, according to M. Laliman, the American varieties which have 
resisted the root-louse best are the Clinton, Taylor, Herbemont (known there 
as Warren), and some others which are considered valueless here, such as 
Pauline, Elsimboro, Lenoir, Mustang of Texas, and a kind of York-Madeira ; 
while those which succomb are Isabella, Scuppernong, Concord, Norton’s 
Virginia, Maxatawny, Hartford Prolitic, Cynthiana, etc. This experience 
differs a little from ours, but shows that the Labruscas suffer most there 
also. 

MEANS OF CONTAGION FROM ONE VINE TO ANOTHER. 


The young lice, whether hatched upon the roots or in the galls, are 
quite active and crawl about for some time; and that they will spread from 
one vine to another, either under ground upon the roots or on the surface 
of the ground during the night, is highly probable. Such, however, cannot, 
be the mode of spreading from one vineyard to another; for were it so, the 
malady could not possibly have assumed such proportions in so short a time, 
as it has done abroad. One method of transport is upon the roots of seed- 
lings and cuttings, but the insect cannot in this manner find its way to an 
old vineyard, and there must be still another means. Here we come to that 
part of the natural history of our louse which must assume the form of hy- 
pothesis until further observations shall be made. In this country the mal- 
ady is general, but in France, where it is still spreading from one place to 
another, they have a good opportunity to watch its progress; and Planchon 
finds that it always commences at certain circumscribed points and spreads 
from these points in more or less regular circles. There is no way of ac- 
counting for these nuclei—these starting points in the center of an old vine- 





*Since this was written I have been informed by Mr. Glover, of the Department of Agriculture, 
that the leaves of certain European vines, in green-house, suchas Muscat Hamburg and Madam Pince-~ 
were crowded with the galls, even as late as December; und that they had begun to spread on tu Son- 
ora and the Duc de Malacoff. 
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yard that never showed signs of the disease before, except on the hypothesis 
of the winged insect having flown there and started the colony. 


We have already seen that certain individuals of the root-inhabiting 
type become winged. _ Why these individuals become winged while others 
never do, is, perhaps, not for us to understand. Signoret ventures the La- 
marckian suggestion that the need of quitting roots that are already de- 
stroyed may be ene reason, and the pupe are certainly found more particu- 
larly on badly infested roots. All plant-lice multiply agamically during the 
summer months while they are abundantly nourished, but towards winter 
when, by this mode of reproduction, and by the diminishing nutriment in 
the dying foliage, the lice become, so to speak, exhausted, then lo and be- 
hold winged males and females appear! Numerous other facts in insect life, 
such as the production of drone bees solely from unfertilized eggs, etc., indi- 
eate that the winged male may be, insome way or other, connected with defeet- 
ive vitality ; and Mr. Thomas Meehan, of the Gardeners’ Monthly, has so fre- 
quently observed such to be the case with plants, that he considers it a law 
“that with a weakened vitality comes an increased power to bear male flow- 
ers.”* But this throws no light on the production of winged females, and 
here, as in thousands of other instances, nature tells us plainly to be sat- 
isfied with the facts without the explanation. 

Our winged female is a reality! What, then, are her functions? In 
the breeding jars she invariably flies towards the greatest light, and her large 
compound eyes, and ample wings indicate that she was made for the light 
and the air. We have also seen that she is burdened with two or three eggs 
only, and my opinion is that after meeting her mate, her sole life duty is to 
fly off and consign her few eggs to some grape-vine or grape-bud, and that the 
lice hatching from these eggs constitute the first gall-producing mothers. 

I am led to this opinion by the fact that about the middle of May, in 
looking for the galls, [ always find but two or three to a vine, and general- 
ly but one to a leaf. These vernal galls—as one would expect from the 
greater vitality. of the young from fertilized eggs, and the greater succulency 
of the leaves at that season—are much larger than the ordinary summer 
form, and generally have a decidedly rosy tint on one side. Similar galls 
have also been found in France. Just as many other insects prefer certain 
species of plants, or even certain varieties of a species, so our winged Phyl- 
loxera shows her preference for the Clinton and its close allies. She occa- 
sionally deposits her eggs on other varieties, as I have found the large ver- 
nal galls on Concord, Hartford Prolific, ete., and it follows that she must 
do so where no riparia vines occur. But, except on the varieties of the 
latter species, the young lice hatching from her eggs do not seem to be 
capable of forming galls, on the leaves, but make straightway for the roots. 
Only in this manner can we account for the galls abounding so much more 
on some varieties than on others. 

Some persons may wonder how a minute insect with such delicate 
wings, braced with so few simple veins, as those possessed by our Phylloxera 





*Proc. Am. Ass. Ady. Sei., 1869, y. 256. 
3) 
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can manage to fly through the air to any great distance; and those who 
have not witnessed them in flight are very apt to underrate their power of 
volitation. There is a conical gall very common on the upper surface of the 
leaves of our Shell-bark hickories. This gall is made by a louse very closely 
allied to our Grape-leaf gall-louse and was named Phylloxera caryefolice 
by Dr. Fitch.* This louse occurs abundantly in the winged form, and fur- 
nishes an excellent illustration of the power of the insects of this genus to 
fly. Let any one watch these winged gall-lice, as they issue, during some 
warm day in June, from the fimbriated mouth of their gall, and he will be 
struck with astonishment at the facility and power with which they fly off. 
They are no sooner out of the gall than the wings commence to vibrate so 
as to become invisible, and the insect suddenly darts away with wonderful 
force. They must likewise, often be carried great distances by the wind. 

Again, it would at first sight seem almost impossible for the female to de- 
posit her loose eggs which have no viscous property, upon a swaying leaf; 
but this very feat is accomplished by another little louse of the same genus,} 
which may be found depositing its eggs all through the summer months, 
on the under side of the leaves of our young Post oaks. 


PROBABLE REASON WHY ITS INJURIES ARE GREATER IN EUROPE THAN WITH US. 


It is a well recognized fact among careful observers, that in the natural 
State there is greater harmony between the fauna and flora of a country 
than in the more artificial state that civilized man induces by cultivation. 
Through a long series of ages, the species least able to contend in the. 
struggle for life, “go to the wall,” until at last, by a process of elimination, 
the balance is struck and we find the animal and plant world well adapted 
and adjusted to each other. For this reason the native vines which now 
flourish in this country are those which have fought the long battle in the 
past and have best resisted the enemy. They are, in short, best adapted to 
the circumstances, and by their more vigorous nature resist the hypertrophy 
of the bark caused by the punctures of the lice, and form new bark under 
it. The European vines, on the contrary, are not only of a more highly 
improved and tender character, but have not been accustomed to the dis- 
ease. ‘They consequently succumb more readily, on the same principle that 
many diseases that are comparatively harmless among civilized nations, 
acquire greater virulency and play fearful havoc when introduced among 
savage, or hitherto uncontaminated peoples. 

There may be other reasons, such as the different modes of culture and 
difference of soil; for in the French districts so badly affected the vines are 
either grown with a single stake or no stake at all, and their soil is gener- 
ally much poorer than ours. In America, also, we know that there are sey- 
eral natural enemies of the louse, and these checks have, in all likelihood, 
never been imported into Europe with their prey. That the louse will in 








* Rep. III. § 166. 

+ This is a species of Phyllovera which is yet undescribed, but which M. J. Lichtenstein proposes 
to call Ph. Rileyi. It infests the leaves of our Post oak very much in the same manner as the European 
Ph. quercus infests their oaks—causing a similarly pale speckled appearance of the upper side of the 
Jeaves. It differs from all described species in the great length and prominence of the tubercles. 
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time find enemies, and lose its acute power of doing harm even in Europe, 
is highly probable; and M. Planchon has already noticed that the infested 
vines in the later invaded departments of Gard and Herault retained a com- 
paratively greener color than in that of Vaucluse, first invaded. Such has 
been the history of the Hessian fly and a number of other insects imported 
into this country. These are the explanations I venture, and whether they 
be generally accepted or not, the facts remain. 
OUTWARD AND MORE VISIBLE EFFECTS OF THE ROOT DISEASE. 

As long as the lice are confined to the more fibrous roots which, in a 
measure, are renewed each year, the vines show no decided outward signs 
of the malady, which may then be considered in its incipient stage. As 
they become multiplied and fasten on to the larger roots, their work 
becomes more visible in a sickly, yellowish appearance of the leaf; and a 
reduced growth of the vine is the result. As the roots waste away these 
symptoms become more acute, and at this stage of the disease the lice have 
generally left, so that when the vine is about dying it is often difficult to 
find any trace of the cause of death. On the rotten roots little eight- 
legeed mites are frequently met with, and they are also to be found in the 
galls. They may always be distinguished from the true lice by their white, 
or dirty-white, color. 

PRACTICAL SUGGESTIONS. 

Last year, from the knowledge we then had of this insect in this 
country, | recommended the destruction of the Clinton vine, where other 
and better varieties succeeded as well. This advice was given in order to 
get rid of the galls, and wherever it has been followed it has had the desired 
effect. It was given, however, under the impression that the lice 
would not attack the roots except where the leaves were covered with 
galls; whereas, in truth, the roots would appea® to be less affected (at least 
during the growing season) where the leaf-galls are abundant than where 
they aré scarce; while they may be absolutely ruined where no signs of 
galls exist. Consequently there is no longer any urgent need of, or good 
reasons for, destroying our Clinton vines. By doing so we may diminish 
the number of galls, but we can never exterminate the root-lice. Future 
experiments will no doubt show that good results will attend the grafting 
of such varieties as are known to be most seriously affected, on to the roots 
of less susceptible varieties. : 

The insect should be especially watched, as it is apt to be most trouble- 
some, on poor, gravelly or clayey soils. In deep, rich soils I think there is 
less danger. In France it has been found to be less troublesome on sandy 
soils, and in my studies I have always noticed that minute, soft-bodied 
insects do poorly in sand.* The greater the growth of vine the greater the 
growth of root, and consequently, vines that are trained on walls and 
which thus more nearly approach the wild state, or which are rendered vig- 
orous by a rich soil, are least susceptible to the disease. 





_ *In examining vine roots this fall in some parts of Northern Nlinois, where sand formed a prom- 
inent portion of the soil, I found very few root-lice, except on Cordifolia vines whose leaves had 
been covered with galls. Even on these the general healthfulness of the roots, indicated that they 
had not been infested during the summer, and that the lice had all come from the last galls of the 
season. 
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REMEDIES. 


DESTRUCTION OF THE GALL-LICE.—From what we have already seen, we 
may justly infer that this insect cannot of itself spread from one vineyard 
to another without going through the gall-producing phase; anda few galls 
on the leaves are, no doubt, invariably the first signs of its advent, by nat- 
tural means, into a vineyard not previously attacked. By natural means, 
I mean without the aid of man’s assistance, by which they are introduced 
from one place to another on the roots. If these galls, therefore, could only 
be found and destroyed, it would be one way of effectually heading off the 
evil; and in a new vineyard a little vigilance in searching for these galls 
might save much subsequent loss and labor. I shall not treat here of the 
natural enemies of the louse, which are of such a nature that they cannot 
be practically controlled and increased. 


DeEstRucTION OF THE Root-LicE.—I hope next spring to institute a series of 
experiments on the root-lice, with a view to the discovery of a practical 
remedy. It were to be desired that others having opportunity and occasion 
would do likewise. Here is an excellent chance for our different agricul- 
tural colleges, which have greater means and facilities than any one 
individual can possibly have. As a guide to such experiments, and to 
profit as much as possible by the experience of others, I will synopsize the 
results of trials in France. From these results, which I give below, we 
may learn that no reliable and cheap remedy, that will destroy all the lice 
after they have become numerous, has yet been discovered; and the best 
advice that can at present be given is to guard against the insect’s introdue- 
tion into new vineyards by carefully examining the roots before planting. 
If knots and lice are found upon them, the latter may be destroyed by the 
same means used against the Apple root-lice—i. e., by immersing the roots 
in hot soap-suds or tobacco-water. 

Preparations of carbolic acid have, so far, given most satisfaction, and 
I have great hopes of benefit from the saponaceous compound prepared in 
this country by James Buchan & Co., of New York. This compound is 
not yet manufactured in France, where they have to use the pure acid or 
the crystals. 

Carbolic acid added to water at the rate of one-half to one per cent, 
has been successfully emphoyed, and M. Leenhardt, of Sorgues, has by its 
use, succeeded in keeping his vineyard alive and bearing, while all those 
around him are destroyed. He uses a heavy bar, thickened and pointed 
at the end, wherewith to make two or three holes, a foot or more deep, 
around the base of each vine. He then fills these holes with the liquid, 
which gradually permeates the soil in all directions. A good post-hole 
augur, such as we use in this country, would work more rapidly, with the 
advantage of compressing the earth less, but it would do more injury to 
the roots. 

Oid of cade.—This empyreumatical oil, which is common and cheap in 
France, when dissolved in any alkali (the urine of cows being good enough) 
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and applied in the same manner described above, has also given good results. 
A mixture composed of lime and sulphur boiled in. water at the rate of 
about five pounds lime and five pounds sulphur to one gallon of water, and 
applied when hot, has been found good. 

Alkalies seem to invigorate the vines, but do not affect the lice. They 
are also too costly. Salt——Vines on lands strongly impregnated with salt 
have been found to resist the attacks of the lice. Acids generally are neu- 
tralized by the lime which most soils contain. 

Sulphur has been thoroughly tried without any good results, either 
upon the leaf-lice or root-lice. 

Sulphuretted hydrogen.—They have tried to pump this into the soil, but 
the pumps always break, and no one would think of going to such trouble 
here. 

Sulphate of iron is of no account. Sulphate of copper destroys the roots. 
Numerous other chemicals have been experimented with, but with very lit- 
tle or no success, and they are besides not applicable on a large scale. 

Irrigation and submersion have been pretty thoroughly tested, and it is 
doubtful, even where they can be employed, whether they have any other 
effect than that of invigorating the vines, as the lice are, many of them, 
still found alive after a submergence of months. These methods must be 
considered conservatives rather than curatives. 


RESUME OF THE INSECT’S HISTORY. 


We have had in this country, from time immemorial, an insect attack- 
ing our native vines, either forming galls on the leaves or gall-like excres- 
cences on the roots.* This insect is polymorphic, as many others of its 
Family are known to be. It also exists in two types, the one, which may 
be termed radicicola, living on the roots, while the other, which may be 
termed gallecola, dwells in galls on the leaves. The latter is found more 
especially on the Clinton and its allies, while the former is found on all 
varieties, but flourishes best on vines belonging to the vinifera species. The 
gall-inhabiting type was noticed and imperfectly described in 1856, but the 
root-inhabiting type, being less conspicuous, was unknown in this country 
till last vear. | 

Such an insect is very readily transported from one country to another 
on grape roots, seedlings, etc., and just as our Apple root-louse (Hriosoma 
lanigera, Hausm.) was imported into Europe towards the close of the last 
century, so we find that our Grape-louse was similarly imported, in all 
probability within the last decade. The mode of transport will become all 
the more intelligible when I state that M/Signoret showed me, last July, 
the yet living progeny of some lice which he had placed in a tightly-corked 
glass tube the year before; and that he had managed to keep a few alive 
for study all through the siege of Paris up to the time mentioned. 

Nothing would be more natural than its introduction at Bordeaux, 





‘*J have been able to trace them with absolute certainty as far back as 1845, for in the herbarium 
of Dr. Engelmann is a specimen of wild riparia gathered in this State in that year, the leaves of 
which are disfigured by the very same gall. 
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where M. Laliman has, for a number of years, been assiduous in the cultivation 
and trial of our different American vines. Or it might have been introduced 
at the nurseries of the Audebert Bros., near Tarascon,* where all sorts of 
American plants have been cultivated; and, if I mistake not, M. Planchon, 
with commendable zeal, has so thoroughly sifted the history of the subject 
in France that he can trace the first invasion, with tolerable certainty, to a 
point near this place, Tarascon. It doubtless existed in France a few years. 
before its injuries attracted attention, and the first notice of its work was. 
made in the vineyard of M. de Penarvan, at Ville-neuve-les-Avignon, in 
1863. The scourge soon increased and spread, and in 1868 and 1869 acquired 
such dimensions as to thoroughly alarm the great grape-growing districts. 
of beautiful France. At first all sorts of hypotheses were put forth as to 
its cause. Some book-worms even thought they had found in this root-louse 
the Phtheir of the ancient Greeks, but the intelligent labors of M. Planchon 
‘soon dispelled all such illusions, and proved that the Phtheir of the ancients. 
was a true bark-louse (Dactylopius longispinus, Targ.) of a totally different 
nature, and still existing in the Crimea.t 

In this manner our root-louse was known and studied in a foreign land 
before its presence was even suspected in this—its native country. 


CONCLUSION—NO NEED OF UNNECESSARY ALARM. 


- Knowledge of the facts I have here brought forth need not alarm the 
grape-grower any more than correct knowledge of some indisposition, hith- 
erto incomprehensive and consequently uncured, should alarm the human 
patient. It was only a few years ago that our eyes were opened to the true 
character of the entpzoa known as Trichina spiralis, and there can be little 
doubt but that previous to our knowledge of this parasite many a death 
occasioned by it was attributed to other unknown causes. It may not be 
more easy to cure the disease now than it was formerly, but we are, by 
understanding its nature, enabled to easily guard against and prevent it- 
“Full knowledge of the truth,” says Helmholz, “always brings with it the 
cure for the damage which imperfect knowledge may occasion.” The Phyl- 
loxera has always existed on our vines, and those varieties which in the past 
have best withstood its attacks will be very likely to do so in the future. 
The presence of a few lice on such varieties need cause no fear, for the idea. 
of ever entirely exterminating such an insect from the country must be per- 
fectly utopian, and all we can do is to watch and more particularly care for 
those varieties that most easily succumb. In the future, the vineyardist 
will be enabled, by the revelations here made, to trace to a definite cause 
many a failure which has hitherto been wrapped in conjecture and mys- 
tery. ; 

In thus calling the attention of the grape growing community to this. 
interesting little insect, which is sapping the roots of their vines, my inten- 





* M. Laliman in the essay already mentioned (p. 63), shows that this nursery has not existed for 
nearly fifteen years; but this fact does not preclude the possibility of the louse having been first intro- 
duced there. It would only indicate—if the spread of the disease can be traced from that point—that. 
it existed in France, without attracting attention, at an earlier epoch than is generally supposed. 

+ See an Essay entitled La Phthiriose on Pédiculaire de la Vigne ches les Anciens. Bulletin de la 
Soc. des Agr. de Fraace, July, 1870. 
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tion is to do good and not cause unnecessary conternation. Let me hope 
that others may be induced to study the microscopic plague and thus not 
only assist to fill the gaps yet occurring in its natural history, but help us. 
to become better masters of it. Only those who have witnessed the fearful 
havoc it has made abroad—where in three years it caused a loss of 25,000,- 
000 franes in the single department of Vaucluse, France,—can fully appre- 
ciate its importance and its power, under favorable circumstances, to do 





harm. 

I must remind those who live outside of Missouri, that my observa- 
tions in this country have been confined to different parts of this State, 
and apply more especially to this portion of the Mississippi Valley. 
The insect occurs, however, very generally over the country east of 
the Mississippi river, even into Canada; and there are strong indica- 
tions that it produces similarly injurious effects elsewhere. To give a 
single example: According to the records, most of the vineyards on 
Staten Island which were flourishing in 1861, and which were composed 
principally of Catawba, had failed in 1866, and Mr. G. EH. Meissner, of Bush- 
berg, who then owned a vineyard on that island, informs me that he had 
noticed the nodosities, and that the roots of the dying vines had wasted 
away.* Icannot conclude without publicly expressing my indebtedness to- 
Messrs. Lichtenstein and Planchon, of Montpellier, France, for the cordial 
and generous manner in which they gave me every facility for studying the 
insect there, and witnessing experiments in the field. 





* Since the above was written, I have listened to an essay on Grapes, by Mr. P. Manny, of Free- 
port, Stephenson county, Illinois. In this essay, which was read before the Illinois State Horticul- 
tural Society, the writer states that his Delaware, Iona and Salem vines lose their lower roots. He 
attributes this loss of roots to the tenacity of the soil (though more likel# owing to unseen root-lice), 
and has remedied it in a measure by grafting on Clinton roots. ; 
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BENEFICIAL INSECTS, 


SILK WORMS. 





“Si Patrie utilis compensatus est labor.” 


INTRODUCTORY. 


Silk is at once the strongest and most tenacious of fibres, and makes 
the most beautiful, durable and valuable of tissues. What gold is to metals, 
or the diamond to precious stones, that silk is to all other textile fibers. 

Upwards of 85 years ago speculators succeeded in creating an immense 
furore throughout this country on the subject of silk-culture. It is not my 
purpose to repeat the history of the silk excitement, which by the name of 
the Morus multicaulis fever stands out prominently as an integral part of the 
history of our Republic. Inflated to its utmost the bubble soon burst, and 
with its collapse came a reaction which has ever since prejudiced Americans 
against an industry which is justly considered one of the very richest with 
many nations of the earth. As a people we are too apt to go to extremes, 
and the history of the White Willow hedge fever in the West, some ten 
years ago, and of other similar speculations which have for a while excited 
the people’s mind, is present to tell us that the Morus multicaulis fever does 
not stand alone as an evidence of the fact. 

Strong as was the reaction and the prejudice against silk-culture, yet 
during the last few years the subject has received increasing attention, and 
Commissioner Capron refers hopefully to it in his last report from the De- 
partment of Agriculture.* It has been shown that some races of the worm 
will feed and flourish on Osage orange, and that some parts of this great 
country are, so far as climate is concerned, eminently adapted to the rear- 
ing of this precious insect, whose industry increases that of man. Indeed, 
so much of an exaggerated nature has been said and written on the subject, 
since the close of the Rebellion, and more particularly in California, that 
there is some danger of a repetition of the history of 35 years ago. 

It has occurred to me that an accurate account of the Mulberry Silk- 
worm, and of such other introduced or indigenous species as seem to war- 
rant it, may, in great measure, prevent any such unfortunate recurrence, 
and really prove interesting and valuable to the people of Missouri as not 
only revealing the habits of some of the most splendid moths which enrich 








#1870, p. 8. 
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our fauna and constantly attract the attention of the knowledge-seeker ; but 
as giving information which may at any future day become invaluable in an 
industrial sense. 

Though we may not, at present, be able to compete, in their own mar- 
kets, with the cheaper labor of parts of Europe and Asia, there is no reason 
why, with proper intelligence, we may not produce our own silk as cheaply 
as it can be brought here from those countries; and I am convinced that 
should we ever be cut off by war, from those countries on which we rely for 
our present silk supply, we can easily fall back on our own resources ; and 
there are few parts of the United States better adapted to the raising of silk 
than the southern counties of Missouri. Even now, there is no reason why 
the young people, and those unable to do harder work, in thousands of fam- 
ilies, in that section of the State more especially, should not spend a few 
weeks each year in the pleasant work of producing cocoons. The spinning 
wheel and the distaff have been superceded and driven from the household 
by modern machinery ; and the time which used to be given to their work- 
ing in former days, might be profitably devoted now-a-days to silk-raising 
and reeling. Such a substitution of the finer for the coarser fiber would in- 
deed be typical of our modern civilization and progress compared with the 
old. 

Not very many years have elapsed since grape-culture was considered 
impracticable in this country, while the practicability of pisciculture is only 
just now beginning to be realized; and to one who is familiar with the de- 
tails of sericulture abroad, it becomes very clear that, with the endless 
variety of our soil and climate, the production of silk might soon be added 
to our constantly increasing resources—especially if fostered and encouraged 
at the start by wise government. It is not always wise to prophecy, and 
yet, to me, the day is not far distant when there will be on our Pacific coast 
silk-reeling establishments, worked it may be by the most skilled Japanese 
labor—establishments which will create a ready market for cocoons reared 
with us, even if we do not erect filatures or reeling establishments ourselves ; 
for the completion of the Union Pacific railroad brings us into direct com- 
munication with the far West, and an import duty of about 10 per cent. on 
raw silk, though it would of course be protested against by the manufactur- 
ers, would give stimulus to this production and certainly benefit the country. 

Nothing in that well known “ Boy’s own Book” had half the interest 
for me, in childhood, as the chapter on the Silkworm. The feeding of the 
worms was the pet summer occupation of my boyhood; while the risks ven- 
tured and obstacles surmounted to procure mulberry leaves for the same 
purpose, are prominent among the reminiscences of after college life. Since 
then I have lost no opportunity to inform myself of the details of the silk 
industry, so that I speak from no little experience. 

Before proceeding to the more specific consideration of these silk- 
worms, I may as well state that my object is not so much to go into detail, 
since whole volumes might be, and have been, written on the Mulberry Silk- 
worm alone. My purpose is to lay before the people of Missouri such ex- 
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perience as is yet unrecorded, and to sift from the mass of unimportant 
facts, the more salient and valuable ones. 

Of the eight species which will be treated of, four, namely, mori, cynthia, 
yama-mai, and Pernyi, are of foreign origin, and the other four, namely, 
Cecropia, Promethea, Luna, and Polyphemus, are native. I shall give an-ac- 
count of the changes these different worms undergo, because these changes 
have not before received sufficient attention. It will be noticed that, when 
newly hatched, all of them, even to the mulberry species, are, in form and 
structure, exactly alike; and that they differentiate more and more as they 
increase in size, until each acquires its specific characters. This is in accord- 
ance with a law which has only lately been fully appreciated, and which | 
prevails throughout nature; namely, that in the early stages, the species of 
a genus or of a Family closely resemble each other, no matter how dissimi- 
lar they afterwards become. To the Darwinian such facts are significant, as. 
implying descent from a common ancestry. | 

All these silkworms cast their skin four times during the feeding period, 
and thus have five different stages of growth; the worm resting and fasting 
from one to three days, then gradually working off the old skin, and after- 
wards knocking off the head. 

The males of all generally issue from the cocoons before the females. 
This is no doubt due to the fact that the females are generally the largest, 
have the most vitality, and consequently require a greater time to feed, 
and to assimilate the food; for it has often been noticed that a small female 
will develop faster and consequently issue sooner than a large male. 

The males generally have much broader antenne than the females ; but 
in Promethea the difference is not great, and in cynthia it is often impercep- 
tible. 

They all, when in the cocoon, are furnished with an acrid or Bombycic 
fluid, with which they weaken the resisting force of their cocoons, and facil- 
itate the exit of the moth; though those which make rounded or closed co- 
coons are much more amply supplied than those which form pointed or 
open ones. 

All the cocoons, whether pointed or rounded, are spun in one continu- 
ous thread. In issuing, the moths of all of them rupture, more or less, the 
threads of the cocoon, thus rendering it valueless for reeling. Many writ- 
ers assert to the contrary ; but Ihave examined no deserted cocoon which 
has not shown some broken threads, and have witnessed the threads break 
during the emergence of the moth. Such as are naturally open are broken 
less than the others; but if only a half dozen threads are sundered, the 
cocoon is spoiled for reeling purposes. All the native cocoons are at times 
found drilled with large holes, and gutted by birds or squirrels; and those 
which fall to the ground are frequently destroyed by mice, rats and moles. 

All the moths are night flyers. All the large heavy worms, when full 
grown and in a state of nature, hang on the under side of leaves and twigs, 
being too heavy to sustain themselves in an upright position. They are all of 
some shade of green—no matter what their color when younger—and in a 





THE STATE ENTOMOLOGIST. 15 


measure similate the leaves of their food-tree, so as to render detection 
difficult. 

They all, whether native or foreign, need fresh air for their well-being ; 
confinement in rooms and in large numbers together undoubtedly predis- 
posing to disease. In breeding insects entomologists well know that those 
species even which best bear confinement, rapidly degenerate in the course 
of a few generations, and it is a very general law with animal and plant life, 
that the more it approaches the artificial in contradistinction to the natural, 
the less vigorous in constitution it becomes. : 

It is a little singular that the principal trees which may be used for 
producing the best silk, namely, the Mulberry, Osage orange and Ailan- 
thus, are all three of them remarkably free from the attacks of other insects. 

By judicious breeding and selection I believe that the native worms 
may be improved in their silk-producing qualities, and that the foreign ones 
may be acclimatized and better adapted to our conditions. 


With this brief prelude I will at once introduce— 


‘The worm that spins the Queen’s most costly robe,” 


THE MULBERRY SILK WORM—Bombyx [Sericaria] mori, Linn. 


(Lepidoptera Bombycide. ) 
ITS PAST HISTORY. 


Silk seems to have been first manufactured and used as an article of 
clothing in Asia. At least it was first obtained from thence by the ancients, 
and the Romans called it, from the name of the country whence it was sup- 
posed to be brought, Sericum. According to the best records its cultivation 
commenced in China under the reign of Emperor Houng Ti (Emperor of 
the Earth), and the Mulberry Silkworm is undoubtedly indigenous to China, 
where it fed naturally on their wild mulberries. 


The wild worm has yet to be discovered, however, and will doubtless 
be found eventually in some of the provinces of China. A wild variety, of 
small size, living on Mulberry, is said to occur in Java, but it is difficult to 
say whether it is there indigenous and has always been wild, or whether it 
has sprung from escaped specimens of the domesticated races.* 

Long before the Christian era, silk was cultivated both in China and 
India, where a class, whose occupation was to attend to silkworms, appears 
to have existed from time immemorial, being mentioned in the oldest San- 
scrit Books.+ Its cultivation can be traced back in China to at least 2700 


B.C. From China it was exported to India, Persia, Arabia, and the whole 
of Asia. 


*Maurice Girard. Les Auviliaries du ver a soie. p. 5. 1864. 
tColebrook in Asiatic Researches, V. 61—quoted by Kirby & Spence. 
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The manner in which silk was produced long remained a mystery to 
the ancients, and Aristotle first rightly conjectured that it was unwound 
from the pupa of a caterpillar. At Rome, even as late as A. D. 280, a silk 
attire of purple was considered by the Emperor as a luxury too expensive 
for an empress—it being worth its weight in gold. 





In Kurope the mode of producing and manufacturing it was not made 
known till about the middle of the sixth century, when two monks of the 
order of St. Basil, arrived at the court of the Emperor Justinian, at Con- 
stantinople, from a missionary expedition to China, and brought with them 
the seeds of the Mulberry, and communicated the mode of rearing the 
worms. In Greece its culture and manufacture soon spread, and the Vene- 
tians in the hight of their prosperity carried supplies to the whole West of 
Europe. It was introduced in time into Spain, Portugal and Sicily, and in 
1540 extended to Piedmont, and throughotit Italy. Here the product soon 
outranked in excellence the very best of Asiatic origin. In France we hear 
of mulberry trees being planted near Avignon as far back as 1340. Later, 
namely, in 1494, silk-culture was introduced into Alan ; but it did not become 
thoroughly established till 1608, when encouraged by Henry IV. It has now 
become one of the most important industries of that country. In 1865 the 
value of silk goods produced was estimated at $106,500,000, of which $26,- 
500,000 (raw material) was imported. The home consumption was 
$35,000,000, and the 5 export $71,500,000. The number of silk looms 
employed in the empire was about 225,000, and gave bread to half a million 
of the inhabitants. The United States paid France in 1865, $9,900,000 for 
her silk goods. During and since the war we have been more economical. 
About the year 1605, James I, who, while king of Scotland, was forced to 
beg of the Earl of Mar the loan of a pair of silk stockings to appear in 
before the English ambassador, endeavored to encourage its culture in Eng- 
land; but the climate is not favorable to the rearing of the worm, and yet 
the English annually import millions of dollars’ worth of raw silk, and 
only recently a “Silk Supply Association” has there been formed, which 
now publishes a monthly journal, and the objects of which are thus stated : 


1. To stimulate the production of silk, by cottage cultivation and other- 
wise, in every county where the mulberry tree is capable of giving food to 
the silkworm. 2. To encourage the introduction and exchange of the best 
kinds of silkworms in silk-producing districts. 8. To offer practical sug- 
gestions and encouragement to the producers of silk for improving the 

uality and securing a better classification, and for ensuring greater care in 
the reeling of the silk. 4. To promote the cultivation of silk in the various 
silk-producing districts in India, where the production of silk has not 
recently increased, and in other districts of India, where the cultivation of 
the silkworm has almost ceased, but which are known to possess special 
advantages, by the growth of the mulberry tree and the habits of the peo- 
ple, for its propagation. 5. To promote the exportation of cocoons from 
countries not well able to reel them. 6. To communicate with the Foreign, 
Colonial and Indian Departments of her Majesty’s Government, and to 
obtain the aid of the English representatives in the British colonies and 
consular agents in all foreign countries to promote and extend the cultiva- 
tion of silk. 
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There are but four countries which export raw silk; namely, China, 
Japan, Italy and France. Estimates gleaned from recent statistics bring the 
different countries in the following order in regard to their production of 
this export. At the head is China, which produces every year silk to the 
value of nearly $100,000,000; then Italy, $42,000,000; France, $26,000,000 ; 
India, $24,000,000; Japan, $17,000,000; Turkey and Asia Minor, $12,000,- 
000; Persia, $5,000,000; Spain and Portugal, $3,000,000; Syria and Austria, 
each, $2,000,000; Greece, $1,000,000. Then follow other countries, aver- 
aging from $900,000 to $100,000, while the United States at present produces 
«scarcely any—the product for ten years being, according to the last census, 
3,945 pounds; of which California produced 3,587; Pennsylvania, 1; Vir- 
ginia, 15; North Carolina, 95; Georgia, 14; Mississippi, 31; Louisiana, 1; 
Tennessee, 153; Kentucky, 45; and Missouri, 3. 

An interesting proof of the gradual spread of silk over the globe is 
furnished by the similarity of name given to it by different nations as fol- 
lows: China, se; Mongolia, sirkeh; Corea, sic; Arabia, serik; Greece, 
cnpixsv ; Roman, sericum; Medizeval Latin, seda; Italy, seta; France, sove, 
satin; German, seide; Denmark, silcke; Sweden, silke; Anglo-Saxon, siolk; 
England and America, silk. 





ITS HISTORY IN AMERICA. 


During the reign of James I. of England, or in the beginning of the 
17th century, sericulture was first attempted in Virginia. Other efforts were 
subsequently made, but were very naturally abandoned for the obvious 
reason that the raising of tobacco, cotton and sugar were found more prof- 
itable. 

Many years subsequently it began to attract renewed attention, and 
was gaining strength and importance when the Revolution deranged and 

ecrushed it. After the Declaration of Independence, feeble efforts were 
made to naturalize the worm in the more northern States; and, according 
to William H. Vernon, of Rhode Island,* $30,000 or $40,000 were annually 
realized from rearing the worms in Connecticut, at the beginning of the 
present century. 

But from the few data which we have to guide us, we may conclude 
that silkworm culture, with the exception of the fitful start during the mul- 
ticaulis fever, was very generally abandoned in the States. And indeed the 
climate of the New England States is by no means well adapted to the rais- 
ing of the worms; and worse still, there was no market for the cocoons. 
But the conditions have materially changed within the past decade. Under 
the stimulus of the duties on the manufactured goods, the growth of silk- 
manufacture has been unprecedently rapid; for there is no duty on the raw 
material, and the completion of the Union Pacific railroad has enabled its 
rapid and direct importation from China and Japan. 

The Oneida Community, of Oneida Co., N. Y., have been far more suc- 
cessful as manufacturers than as raisers. They turn their attention to the 





* Methodical Treatise on the Cultivation of the Mulberry Tree; on the Raising of Silkworms. ete. 
From the French of M. De la Brousse. Boston, 1828. % a lps 
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manufacture of sewing silk of different grades, and though the first silk was 
made in 1866, they realized the very next year the sum of $25,000, and at 
present their business has so increased that they employ about 150 female 
operators in their factories. 

Half a dozen years ago, within a radius of fifty miles of New York, 
there were not 50 looms running on broad silks and serges, where now 
there are nearer 500. In and around Boston there are nearly as many; 
and Philadelphia boasts of about 30. Last fall I visited Paterson, N. J., 
and spent some time in the surrounding country for the purpose of inquir- 
ing into this new industry. From Mr. Thos. N. Dale, of the Dale Manufac- 
turing Co., I learned that in Paterson alone there are some 80 establish- 
ments manufacturing silk, employing about six hundred persons, and 
making nearly all kinds of goods. Of ribbon factories, the largest in the 
United States are there, two of them employing from three to four hundred 
hands, though the leading specialty is silk dress goods, chiefly blacks. A 
large business is also done in pongee silks, or handkerchiefs, which are sold 
plain to New York merchants, by whom they are sent to various print 
works on Staten Island for a finish. 

The establishment of the Dale Manufacturing Company, which is the 
largest, produces braids, cords, dress trimmings, etc., in great variety. This 
concern, like others, does a heavy business in manufacturing trams and 
organzines (warp and filling) for silk establishments throughout the country. 
Another factory employs numerous hands exclusively on ladies’ trimmings, 
gimps and fringes. Several others are making sewing silk, hat bands, ete. 

Mr. Dale uses the best European machinery, and has a seri-meter and 
dynamometer for testing the strength and elasticity of the thread, and scales 
for weighing it, all from Berthand & Cie of Lyons, France. He employs 
350 hands, earning on an average from $5 to $6 a week. He uses nearly a 
bale (100 Ibs.) of raw silk each day, for which he pays from $9 to $12 per 
pound. 

$5,000,000 of capital are invested in the business in Connecticut, the 
establishment of Cheney Bros., at Hartford, being the largest in that State. 

All these facts serve to show that there is at present an unlimited 
demand for reeled silk right at home, and I believe that reeling establish- 
ments will be built wherever sufficient cocoons are raised to warrant them. 

The production of the raw material is beginning anew under far more 
favorable auspices than ever before, and not only in California, Arizona 
and New Mexico, which for this purpose are favored by heaven; but right 
here, in this portion of the Mississippi Valley, I believe the day will soon 
come when silk-raising will be carried on profitably. Any community by 
codperation might add to its annual product by this industry, without in the 
least affecting its other industrial pursuits. Individuals have successfully 
raised the worms, and Mr. J. F. Wielandy informs me that his uncle, Mr. 
Pagan, of Highland, Illinois, raised them successfully for four consecutive 
years. He had some of the silk on exhibition before the Board of Trade 
of St. Louis; and specimens were sent to Switzerland, and pronounced, by 
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six different manufacturers, equal to the best grown in Hurope. Some atten- 
tion has been paid to the subject in Utah, and worms have been repeatedly 
raised, on a small scale, by myself and others in various portions of our 
own State. All these trials have gone to prove that the worms can be 
raised with us; and they have not been remunerative simply because they 
were carried on more for pleasure than profit, and not extensively 
enough to warrant the purchase or manufacture of suitable reeling ma- 
chines. 


SILK GROWING IN CALIFORNIA. 


Through the efforts of Colonel Warren, of the California Farmer; the 
late M. L. Prevost, and others, much attention has been paid to silk-raising 
on the Pacific Coast since the close of our civil strife. That they have, in 
that section of the country, a climate most eminently adapted to the growth 
of the Mulberry and the rearing of the worms, admits of no doubt what- 
ever. The extremes of heat and cold, the thunder storms and rains which 
often occur in France and Italy during the rearing and breeding season, 7. e., 
in May, June and July, are almost unknown in some of the California 
Coast Valleys. 

M. L. Prevost, who by his enthusiasm earned for himself the title of 
“Pioneer Silk Culturist of the Pacific Coast,’ * selected some 10,000 acres 
in San Bernardino county as a basis for a silk settlement. In a short time 
he managed to create a great interest in the subject, especially in Los Ange- 
los, Santa Barbara, and San Bernardino counties. In 1867, he published 
the “ California Silk-growers’ Manual,” and though he is now no more, and 
it is unnecessary to criticise the work as it deserves, it is important to point 
out a few of its inconsistencies in order to prevent others from being de- 
eeived and misled by it. It is made up principally of a series of fugitive 
newspaper articles brought together in an undigested form, and without re- 
gard to arrangement or chronological order. He never once mentions the 
race of worms he raised; asserts without proof that one man can take care of 
as many worms in California as can eight in France; argues without suffi- 
cient ground on a constant demand for California eggs from Europe; and 
asserts prematurely that California silk by the superiority of the climate is 
bound to be a superior article, and consequently will command the market 
in ail parts of the world. On page 162 he speaks of the bones [!!] of the 
scull of the worm. On page 59 he shows that a lot of worms which he 
attempted to raise in Sacramento in 1866, were, from one cause or another, 
very badly diseased; while on page 152, in a chapter which was evidently 
written subsequently, he roundly asserts that he had never been able to 
observe any disease-in California worms. On page 60 he says that a change 
from Mulberry to Osage leaves started the disease above mentioned, and 
afterwards (p. 120) clearly shows that it was started before the Osage was 
fed. On page 105 is given a list of prices of cocoons at Lyons, France, the 
average of which is $1.96 per lb.; while Ure’s Dictionary gives the price of 








___ * According to his own showing, however, (Manual p. 136,) Mr. Henry Hentsch was the first to 
Hnport the eggs of the worm ahd the seed of the Mulberry. 
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cocoons in France in 1851 at about 30c., and M. Combier-Blanchon, of 
Livron (Drome), France, informed me last summer, that the best of cocoons 
only bring there about 5 francs the kilogram, which is about 50c. gold per 
Ib. On page 77 he makes the statement that he had raised silk for two 
successive years at a net result of $104, and (valuing the raw silk at $4.50 
per lb.) of $108 per acre. Yet on page 237 there is a calculation to show 
that the net return from an acre may be $2800; and by taking some of the 
figures given it might be made still greater. 

These few inconsistencies will serve to show how unreliable the work 
is. M. Provost was an enthusiast, and we may admire his enthusiasm, but 
when enthusiasm becomes fanaticism and carries one beyond the bounds of 
reason, it is often productive of more harm than good. Had M. Prevost 
shown more moderation and reason in his writings; had he been as prone 
to report failure as he was to magnify success, the silk interests of Califor- 
nia would not now be endangered by a reactive depression which is as unnat- 
ural as was the over-enthusiasm a few years since. His little work, by false 
showing, was better calculated to induce another multicaulis fever, than to 
healthily stimulate silk industry. Its exaggerated pictures and immoder- 
ate accounts annulled what little of value it did possess, and earned for its 
author the name of blagueur, which has been applied to him in France. 

Silkworms were first hatched in California in 1860. In 1868 the inter- 
est in silk culture there was at its height, and the legislature of the State, 
in order to encourage the enterprise, offered liberal bounties. In 1869, the 
premiums amounted to $115,000; but from this time on the reaction began 
to take place, and the evil effects of the visionary clamor of enthusiastic 
advocates began to tell. The season was exceptionably unfavorable, and 
many of their eggs were spoiled for want of experience how best to keep 
them. 

For a while the diseased state of the Silkworm in Europe created a 
large demand for foreign eggs, and the trade in the Hast assumed large pro- 
portions. In 1869 two millions of cards, costing on an average three dollars 
each, were sent to Europe from Japan, and special steamers were chartered 
to carry home the valuable freight. The demand was such that some eggs 
raised in California were also sold to France, and large profits were the re- 
sult. Mr. I. N. Hoag made the following very favorable report of his busi- 
ness in 1868, in a letter to the Sacramento Union—a report well calculated 
to induce others to attempt to do likewise : 

In 1868 I fed the leaves from three and one-half acres of land covered 
with two year old Morus multicaulis trees. The trees had been grown from 
cuttings where they then stood. They had been cut back in the spring or 
winter close to the ground and the tops used for cuttings, so that they did 
not furnish much over half the early foliage they would have done had they 
only been pruned with an eye to that purpose. The result of that opera- 
tion concisely stated, is as follows: Receipts, 486 ounces and 132 penny- 
weights of eggs sold to Hentsch & Berton at $4 per ounce, $1,946.70; eggs 
retained for self and sold to other parties, $1,897.50; perforated cocoons sold, 


$75.30; total, $3,919.50. Contra; labor and other expenses, $472.00. Net 
profits, $3,449.50. The feeding was commenced on the first of June. On 
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the 25th of July it was fully completed and the eggs all made. On the 7th 
of August I had my money from Hentsch & Berton, and could have sold the 
entire product to them. 


But it subsequently turned out that Messrs. Hentsch and Berton lost 
$1,000 by the operation, and that no other such liberal men were to be 
found who would take such risks. 

Mr. Thos. A. Garey, of Los Angelos, gave similarly encouraging results 
of one of his year’s doings in silk-culture, having netted $2,700 from one 
acre, from eggs and mulberry cuttings. Many other similar cases might be 
given. Indeed, whenever profits were made they were not legitimately from 
the cocoons, which seem to have found no sale at all; but from eggs and 
mulberry cuttings. This was owing to the fact that no reeling establish- 
ments had been erected and there was consequently no market for the raw 
cocoons, while none of the raisers seem to have attempted the reeling of 
their own silk. But the demand for California eggs never had become an 
established one, and ceased entirely when the Franco-Prussian war broke 
out. This war had the effect to depress and almost destroy the spirit of en- 
terprise which had prevailed a few years previous. It even left the Jap- 
anese egg trade in a bad condition, so that some lots were shipped to San 
Francisco at a time when the Californians had a surplus of their own. One 
Jot of 130,000 cartoons left a record that will not encourage further consign- 
ments. In the center of the lot the heat hatched the worms, and they had 
to be reviewed and repacked when they arrived. After some use of the tel- 
egraph parties in New York were found who risked the shipment overland 
to be sent thence to Europe; but the eggs were all ruined, and every cent 
invested was sunk. 

For these various reasons there is great despondency in silk circles in 
California at present, and the business has very generally been pronounced 
a failure. The Santa Clara Agriculturist says it has given less practical sat- 
isfaction and poorer grand results than almost any other industry undertaken 
on the Pacific coast. 

At present there are lots of mulberry trees in nursery, with no demand ; 
and the premium offered has failed of its intended object to promote the in- 
terest, because a bounty was also offered for cocoons; and there has been no 
effort to produce reeled silk, not a single hank having thus far resulted- 
There has been more speculation than work. 

The whole question of the success of silk-culture in that State, and in- 
deed in any part of the country depends, therefore, on the ability to reel the 
silk and thus furnish a market for the cocoons; and State aid and encour- 
agement should be directed to this end. It always has been a serious ques- 
tion whether or not in producing reeled silk we can compete with the cheap 
labor of southern Europe and of China and Japan. If by superior intelli- 
gence and the advantage of climate the Californians can produce reeled silk 
and I sincerely believe they can—so as to furnish it at home at the same 
rates that it can be imported from abroad, they will succeed, and silk-cul- 
ture will become one of the prominent industries of the country. If they 
cannot, it will be a signal failure. 


6 
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The manufacturing interest, encouraged as it is by import duties, will 
take care of itself, and silk factories are already springing up on the Pacific 
coast and proving remunerative, as they are on the Atlantic. Let the pro- 
ductive infdustry be similarly encouraged, and let all premiums hereafter be 
offered for reeled silk! 


SILK CULTURE IN KANSAS—MONS. E. V. BOISSIERE’S ESTABLISHMENT. 


About three years ago, Mons. E. V. Boissiére, a French philanthropist, 
of considerable means, came to this country from Bordeaux for the express 
purpose of purchasing a large tract of land for general agricultural pur- 
poses, but primarily for the cultivation of mulberry trees and the raising of 
silk. He finally settled in Franklin county, Kansas, about 18 miles south- 
west of Ottawa, 10 miles west of Princeton station, on the Leavenworth, 
Lawrence and Galveston railroad, and three miles south of the little town 
of Williamsburg. Here, in 1869, he purchased 3,500 acres of undulating 
prairie land, and at once commenced operations by erecting a three-story 
frame building, 50x30 for his operatives. The land is rich and clayey, 
with a limestone subsoil and of good elevation. He .has already fenced in 
360 acres and broken about 150; and contracts are let for the fencing with 
stone walls of 160 acres intended for pasturage. The place has been 
christened “ Silkville.” 


He does not contemplate the cultivation of this entire tract; but intends 
to devote the greater portion of it to the raising of cattle, for which he 
whishes to have sufficient range on his own land. Only the more valuable 
portions will be devoted to the silk interest. Already there is a good stable, 
a few sheds for rearing the worms, and a stone factory 83x28 for working 
the silk. If the silk business succeeds, the reeling of the cocoons and the 
manufacture of velvet trimmings will furnish occupation through the win- 
ters; but the hope of success now entertained by M. Boissiére cannot be 
realized for at least two years, which will be required to establish the pos- 
sibility of profitably raising the worms, and to await the growth of the 
trees. Meanwhile, to avoid any chance of failure, he intends to embark in 
several industries which have received no attention in that part of the 
country, and which will give employment to the operatives, and may be 
carried on entirely from the products of the farm. Of such industries, he 
mentions more especially broom-making; the preservation of meat in tin 
cans; the manufacture and refining of sorghum syrup; of castor oil; potato 
starch; morocco leather, and dark-headed matches, which have nothing 
poisonous about them and cannot be ignited except on the box containing 
them. 


There are already planted 8000 mulberry trees which have made 
a wonderful growth, and there are 2,500 fine young trees in nursery to be 
set out. There is also a young orchard of 900 trees, and 2,000 peach trees ; 
1,000 Concord vines; and belts of Black locust, Black walnut and Ailan- 
thus, will be planted the coming spring. 
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The forepart of last November I paid M. Boissiére a visit, as I was 
interested in this novel enterprise just started in a neighboring State. I 
found him sitting at an immense table with all the operatives, partaking 
in common of a plain but substantial meal. He is a bachelor of somhe sixty 
a man of plain habits, 





years of age; a philanthropic, intelligent man 
and with such broad democratic views that he originally came to this 
country in sheer disgust of Napoleon III. He is fully imbued with the 
fact that there should be no conflict between capital and labor, and intends 
to make the colony self-supporting; but to form eventually a co-operative 
society, with equitable distribution of profits, mutual guarantees, association 
of families, integral education and unity of interests—something after the 
plan proposed by Mr. E. T. Grant, in a work on Co-operation, issued from 
the office of the New York Tribune. So soon as the organization is effected 
he intends to donate to the association all the capital invested by himself up. 
to that time, reserving only the right of as many votes as the capital will 
represent. 

I found the looms in the factory idle for reasons which need not affect 
the ultimate success of the enterprise, and the samples of velvet ribbon and 
silk trimmings which had been made from French and Japanese silks, and 
which may be seen at Carson Bros., 121 Locust street, St. Louis, sufficiently 
attested the capabilities of these looms. Other looms have already been 
ordered from France. I shall await with much interest future developments 
in this colony, for upon its success very much depends. That it will suc- 
ceed as a colony I have little doubt, but whether it will do so as a silk 
settlement, time only will tell. If it becomes a success in this last sense, it 
will form the nucleus of a new and important industry in the Mississippi 
Valley ; for I cannot help thinking that there are localities innumerable, 
and plenty of them in our own State, where such colonies could be formed 
with better commercial facilities, less severe climate, and especially where 
there would be less annoyance from severe cold winds, which, as M. Boissiére 
informed me, prevail there to a remarkable degree in the spring, and bid 
fair to form the most serious obstacle to the rearing of the worms. The 
State of Kansas, if it looks well to its own interests, will not let the under- 
taking fail for want of encouragement; for when an individual embarks in 
some new enterprise, the success of which is of so much importance to the 
State, he deserves encouragement from the Legislature, if it is necessary. 


SILK GROWING IN MISSOURI. 


I cannot find that the Silkworm has ever been raised in any considerable 
numbers in this State. I have raised them: under a variety of circum- 
stances during each of the last four years, having employed three white 
and yellow races from Eqin, China, received through the*Department of 
Agriculture ; and three rather inferior European varieties.*, They have also 
been raised, at my request, by several different persons near St. Louis, by 
Judge J. F. Wielandy of Jefferson City; Wm. R. Howard of Forsyth, and 
J. L. Townsend of Columbia. These trials fully warrant the assertion that 
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the worms can be reared here with perfect success, and that where the rules: 
laid down under the head of “ Best Methods of Rearing” are properly carried 
out, we may be as sure of a good harvest as they are in most of the silk- 
growing districts of Europe. 

The worms naturally commence to hatch with us from the middle to 
the end of April. They commence spinning usually within thirty days, and 
remain in the chrysalis state just about two weeks. The feature in our eli- 
mate which we have most to guard against is the excessive heat that some- 
times occurs in May, when the worms are in their last stage. A wet spring 
with a hot early summer, is most injurious, and these features of 1870 in- 
duced a greater mortality than occurred during any of the other four years 
of my experience. Excessive heat, and too great richness of the food, is 
very apt to produce jaundice in the worms, and it manifests itself more 
particularly just before spinning time. Our fall season cannot be surpassed 
for this industry, as the weather is drier, more uniform in temperature, and 
the leaves are riper and sweeter than in the spring. For these reasons, 
future experience will doubtless prove that September and October will be 
propitious months for rearing the worms; and that consequently it 
will be best to retard the hatching of eggs by keeping them constantly ata 
temperature below 40° F.; or we might employ the Bivoltins—raising only 
enough of the first brood to give us a good supply of eggs for the second. 





NATURAL HISTORY OF THE SILKWORM. 


The Silkworm is interesting to us, not only from the value of its silk, 
but from the fact that it is about the only insect that has been under man’s 
complete management for a long series of years, and that has been carried 
by him from one country to another in widely different parts of the world. 
It is, so to speak, the only domesticated insect to which we have been able 
to apply the principle of selection for any length of time; for though the 
Cochineal insect and the Honey-bee have been in a measure under our con- 
trol, these principles have never been applied to the former, and it is only 
within the last few years that we have been enabled, by hive-improvements 
and deeper knowledge of its habits, to apply them with any degree of satis- 
faction to the latter. The Silkworm has been subjected to a variety of dif- 
fering conditions, both of climate and management; and if species are, as 
many of the more advanced thinkers now contend, not immutable but muta- 
ble; we should expect to find great differences in the characteristics of this 
particular one. These, differences we do, in fact, find; for it is notorious 
that there are about as many breeds of the Silkworm, as there are of the 
domestic Dog. In the form of the egg, the colors of the larva, and more 
especially in the size, color, form and quality of the cocoon; and in the 
varying length of time required for development; the races of Bombyx mori 
show such differences that, if found in any of our wild species, they would 
be considered as specific by most naturalists. Yet no naturalist pretends to 
give these differing races specific scientific names, though they are often 
designated by popular distinguishing terms. 
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There is one race known as Annual which will not produce more than 
one brood each year, no matter how the eggs are manipulated; another 
known as Bivoltin which produces two broods a year; and a third (Trevoltin), 
which produces three annual generations. Yet by changed conditions each 
of these races can, in “a few years, be rendered inconstant and variable in 
these particular characteristics. There are races (and they are more especi- 
ally adapted to warm countries) such as that of Milan, and most of the 
Trevoltins, which habitually moult but three times; and it is evident that 
even this important difference has been artificially produced, since ordinary 
worms occasionally moult but three times and the three-moulters or races «i 
trois mues, as the French call them, sometimes moult four times.* 


The Mulberry silkworm is, when compared to other insects, an 
anomaly. It had already been so long under the influence of human man- 
agement ere it was introduced into Europe, that we find the larva, when full 
grown, possessing the white color so typical of domestication ; which is the 
more remarkable that white is extremely rare in Lepidopterous larve, and 
unknown in any. of the external feeders belonging to the Silkworm Family 
(Bombycide). That this lack of color is the direct result of domestication, 
as in so many other animals, may be very justly inferred, because when 
newly born the worm is almost black, and in the older worms there are con- 
stantly appearing individuals with dark or tiger-like marks which have been 
attributed to reversion by Captain Hutton, who, by separating and breed- 
ing from them, found that in the third generation they had become darker 
and that their moths were likewise darker, and resembled in coloring the 
wild Huttoni of Westwood.+ We find furthermore, that it has lost all desire 
of escape,and the worm will seldom crawl out of the shallowest tray so 
long as it is supplied with food, while the moth is equally contented to 
remain in the same trays. So thoroughly has it lost all instinct of self 
preservation that, as we learn from good authority, when placed upon a tree 
out of doors, the worm is easily blown down by the agitation of the wind, 
and not unfrequently commits the blunder of severing the petiole of the 
leaf upon which it rests, and thus unconsciously brings itself to the ground 
from which it seldom has the tact or power to rise again. We find also, 
’ that the moth has lost almost all traces of color and very nearly all power 
of flight; its wings scarcely ever expand much beyond the length of the 
cocoon, from which it issues, while most of the wild silkworms, (take, for 
instance, the Polyphemus, figures 50 and 53,) expand from four to five times 
the length of their cocoons. The male flutters a little, but the female can- 
not rise off her feet, and never makes the attempt; yet there is every reason 
to believe that they both flew in the wild state, and it has been shown that 
afier three generations reared in the open air, the males recover in great 
part the lost power. 





* See Darwin’s Animals and Plants, etc., p. 302. 
+ Trans. Lond. Ent. Soc. 3rd Series, Vol. &, pp. 15?, 308. 
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In short, the ordinary Silkworm bears unmistakable evidence of having 
been modified according to man’s wants. He has been interested mainly in 
producing the largest amount of silk from the smallest amount of leaves, 
and we consequently find to-day vast differences in the cocoons of the dif 
ferent races, and great bulk of cocoon compared with the insect which 
makes it. 

The Mulberry silkworm is anomalous in one other respect, namely, in 
having a curved horn on the eleventh joint; for though in those silkworms 
which are tubercled, there is always a large middle tubercle on the back of 
this eleventh joint, yet none of them possess this Sphingidous character in 
the same degree.* 

From the foregoing, it will become obvious that what follows of the 
natural history of the Silkworm is of the most general character. 

Tur Eac.—The egg is nearly round, a little flattened, and in size rather 
less than a mustard seed. It is yellow when first deposited, and so remains 
if unimpregnated,+ but when impregnated soon acquires a gray or slate 
color and becomes indented. It is fastened by a gummy substance which 
the moth secretes in the act of ovipositing. Each female will lay upwards 
of 800 eggs. One ounce of good eggs will produce £0,000 worms. The 
-color of the albuminous fluid in the egg corresponds, or is correlated with, 
that of the cocoon; so that when this fluid is white the worms produce 
white cocoons, and when yellow they will produce yellow ones. 

As the hatching point approaches, the egg becomes more pale in color 
which is due to the intervening space between the rolled-up worm and the 
shell which is semi-transparent. Just before the worm hatches there is 
often heard a slight clicking noise, which, however, is common to many 
other insect eggs ; and when loosened it will sometimes bound a short dis- 
tance, evidently by the sudden jerk of the worm within, as in the case of 
some so-called jumping seeds and jumping galls. 

Tue Larva.—The newly hatched worm, as already stated, is black or 
dark gray. It is covered with long stiff hairs, and if closely examined these 
hairs will be found to spring from pale tubercles of the same number and 
placed precisely in the same position as those to be found at the same age 

[Fig. 29.] on all the other silk- 
worms to be hereafter 
described. It becomes 
paler at each moult 
and after feeding for 
nearly a month, pre- 



































































































































* This feature is generally considered so entirely characteristic of the larve of a Family of Moths 
popularly called Hawk-moths (Sphingide), which, for the most part, undergo their transformations 
nakedly underground; and so uncharacteristic of those of the large Family of Silk-moths (Bombycida@) , 
that—reasoning from analogy and forgetting his earlier experience with the Silkworm—so good an 
entomologist as my late friend Walsh, at first took me to task for putting a horn on the figure of this 
worm, which appeared on the cover of the American Entomologist. To me this horn exhibits merely 
a case of persistence of the middle tubercle on the eleventh joint, while those on the other joints have 
become obsolete; and we have an approach to the same condition in our Promethea (Fig. 43, d), which, 
as it grows, loses all its tubercles except four near the head and this one on the eleventh joint. 

+ On very rare occasions the embryo in unimpregnated eggs continues to develop and the young 

-worm has even been known to hatch. 
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sents the appearance of Figure 29, having lost its long hairs, and all its 
tubercles but that on the eleventh joint. It does not become entirely 
smooth, however, as there are short hairs along the sides, and very minute 
ones not noticeable with the unaided eye, all over the body. The prepar- 
ation for each moult requires from two to three days of fasting and rest, 
during which the worm attaches itself firmly by the abdominal prolegs and 
holds up the forepart of the body, and sometimes the tail. In front of 
the first joint a dark triangular spot is at this time noticeable, indicating 
the growth of the new head, and when the term of “sickness,” as it is 
often called, is over, the worm casts its old integument, rests a short time to 
recover strength, and then freshened, supple and hungry, goes to work feed- 
ing voraciously to compensate for lost time. It is usually estimated that 
it consumes its own weight of leaves every day it feeds; but this is not 
strictly correct. It does, however, consume more during the last few days 
of its worm-life than during all the rest put together. When about to 
spin up it shrinks somewhat in size, acquires a clear translucent pinkish ap- 
pearance, becomes restless, ceases to feed and throws out silken threads. 

According to Quatrefages * the color of the silk is correllated with the 
color of the abdominal prolegs. 

THE Cocoon.—The cocoon (Fig. 30) consists of an outer lining of loose 
or floss silk, which is used for carding, and of a strong, tough pod. Its form 

te is usually oval and its color eee 
Shem yellowish; but in both . 
these features it varies 
greatly, being either pure 
silvery-white, cream, or 
carneous, green, and even 
roseate ; and: very often 
constricted in the middle. 
The male cocoon is often more pointed than that of the 
female. 

THe Curysanis.—The worm completes its cocoon. in 
about three days and in three days more becomesa chrysalis. In this state 
it remains from two to three weeks when it issues as a moth. 

Tue Moru—Is of a cream-color with more or less distinct brownish 
markings across the wings as in Figure 31: neither sex flies, but the male 
is more active than the female. Coitus takes place very soon after issuing, 
and the female begins depositing in a day or two, whether her eggs be fer- 
tilized or not. 





ENEMIES AND DISEASES. 


lt has generally been supposed that no true parasites attack the mul- 
berry silkworm; and certain it is that none such are known in Europe. 
But in China and Japan great numbers of worms are killed by a disease 
called “ Uji,” which is undoubtedly produced by the larva of some parasite, 








* Quoted by Darwin. 
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though whether Hymenopterous or Dipterous I have not been able to learn 
with assurance. 

Several diseases of a fungoid or epizoédtic nature and several maladies 
which have not been sufficiently characterized are, however, well known to 
afflict this worm. One of these diseases called muscardine, has been more or 
less destructive for many years in Europe. It is of precisely the same nature 
as the fungus (Hmpusa musce) which so frequently kills the common House- 
fly and sheds a halo of sporules, readily seen upon the window-pane, around 
its victim. 

A worm about to die of this disease, becomes languid and the dorsal pul- 
sations become insensible. It suddenly dies and ina few hours becomes stiff, 
rigid and discolored; and finally, in about a day, a white powder or efilor- 
escence manifests itself, and soon entirely covers the body, developing most 
rapidly in a warm humid atmosphere. No outward signs indicate the first 
stages of the disease, and though it attacks worms of all ages, it is\by far the 
most fatal during the fifth or last age or stage. 

This disease was proved by Bassi to be due to the development of a fun- 
gus (Botrytis Bassiana) in the body of the worm. It is certainly infectious ; 
the spores when they come in contact with the worm, germinating and send- 
ing forth filaments which penetrate the skin and, upon reaching the inter- 
nal parts, give off minute floating corpuscles, which eventually spore in the 
efflorescent manner described. Yet most silkworm raisers, including such 
good authorities as K. F. Guerin-Méneville and Eug. Robert,* who first implie- 
itly believed in the fungus origin of this disease; now consider that the Botry- 
tis is only the ultimate symptom—the termination of it. At the same time 
they freely admit that the disease may be contracted by the spores of the 
botrytis coming in contact with worms predisposed, by unfavorable condi- 
tions, to their influence. Such a view implies the contradictory belief that 
the disease either may or may not be produced by the fungus; and those 
who consider that the fungus is the sole cause have certainly the advantage 
of consistency. 

Whichever view be held, it appears very clear that no remedies are 
known; but that care in procuring good eggs, care in rearing the worms, 
good leaves, pure, even-temperatured eyioe be , and cleanliness are chec kg 
to the disease. The drawers and other objects with which diseased worms 
have come in contact should also be purified by fumigations of sulphurie 
acid, which will destroy all fungus spores. 

This muscardine, or a disease which has not yet been distinguished from 
it, has also made its appearance in some of the Eastern States among silk- 
worms, both imported and wild; and in the fall of 1870 it was so common 
around St. Louis, that I found hundreds of caterpillars stiffly fastened to 
their food plants and covered with the white efflorescence. It was especially 
noticeable among the “ Wooly-bears,” or hairy caterpillars of our different 
Tiger-moths (Arctians); and as the efflorescenee is not very apparent at the 
base of the long dense hairs, such diseased caterpillars look quite life-like. 





*See their Guide i 1’éleveur de vers a soie. 
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They die in all sorts of positions, and I have many cabinet specimens of 
such, cleverly prepared, stuffed and mounted by the hands of dame 
Nature. 

Another disease, known as pébrine, has proved extremely fatal in 
Southern Europe. This is the disease referred to on page 80, which for fif- 
teen years has almost paralyzed silk-culture in France. Itis a disease which 
in its na ure and action, except in being hereditary, bears a striking analogy 
to cholera among men; and its cause and origin have been the subject of 
almost as much speculation and study. It has been ascribed variously to 
the vengeance of God, to mildew or other parasitic plants upon the leaves 
eaten; and more especially, to the artificial manner in which the worms 
have been raised, some authors roundly asserting that it disappears when 
the worms are reared in the open air, and that it is the result of a conspiracy 
among opticians who have purposely persuaded silk-raisers that a tempera- 
of 70° Fahr. (24° Cent.) is too cold for the health of the worms; when in 
reality they can stand with impunity a temperature of four or five degrees 
below freezing point.* 

Theories and remedies innumerable have been proposed, and as is 
so often the case, those who gave the least study tc the-disease, were the 
most prolific of them. . 

The worms affected by pébrine grow unequally, become languid, lose 
appetite, and often manifest discolored spots on the skin. They die at all 
ages, but, as in muscardine, the mortality is greatest in the last stage. The 
real nature of this malady was for a long time unknown. In 1849 M.. 
Guérin-Méneville first noticed floating corpuscles in the bodies of the dis- 
eased worms. These corpuscles were supposed by him to be endowed with. 
independent life; but their motion was afterwards shown by Filippi to de- 
pend on what is known as the Brownian motion; and they are now known 
either by the name of panhistophyton, first given them by Lebert; or by that 
of psorospermie. ‘They fill the silk canal, invade the intestines and spread 
throughout the tissues of the animal in all its different states; and though 
it was for a long time a mooted question as to whether they were the true 
cause or the mere concomitant—the result—of the disease; the praiseworthy 
and assiduous researches of Pasteur have demonstrated that pébrine is en- 
tirely dependent upon the presence and multiplication of these corpuscular 
organisms. He has so epigrammatically analyzed the malady that what 
was occult and uncurable before has now become clear and comprehensible ; 
and is within man’s power to stay or even eradicate. 

The disease is both contagious and infectious because the corpuscles 
which have passed with the excreta or with other secretions of diseased 
worms are taken into the alimentary canal of healthy ones in devouring the 
soiled leaves; and because it may be inoculated by wounds inflicted by the 
claws. It is hereditary on the mother’s side because the moth may haye 





* See results of rearing out of doors for four years, by M. le Dr. Jeannel, of Bordeaux—Bulletin 
Mens. de la Soc. Imp. Zool. d’ Acclimatation 2me Serie, Tome WI. Juillet, 1869. A Monsieur Sintra has 
also reared the worms successfully and free from disease, in the open air, in France; and Jno. 8. 
Gallaher, Jr., of Washington, D. C., wrote to the Rural New Yorker in August, 1870, that he had f.. 
the worms successfully in the open air there. 
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the germ of the disease and yet oviposit. Indeed, the eggs may be affected, 
and yet look fair and good, the microscopic psorospermic not being visible; 
so that the only true test of disease or health is an examination of the par- 
ent moth. Healthy moths produce healthy eggs, and here we have the key 
to the perfect subjugation of the disease. 

Both the diseases mentioned are, therefore, in the strict sense of the 
word silkworm plagues. The one is of a fungus and the other of an epizo- 
étic nature. Hach may become epidemic whenever the conditions are fa- 
vorable for the undue multiplication of the minute organisms which produce 
them; or when the checks to the increase of such organisms are removed by 
carelessness or ignorance. The exceptional énergy which they exhibit is 
preciscly analogous to the exceptional increase of the Army-worm, and ofa 
number of other insects which have been mentioned in these Reports, and 
which at times, under favorable conditions get the mastery over their nat- 
urally appointed checks. The disease may remain indefinitely latent, until 
the proper conditions offer, just as seeds may, and do so remain in our for- 
ests and prairies until change of circumstance enables them to germinate 
and grow. 

These seeds of disease which are now known to ever pervade our at- 
mosphere play a most important part in the economy of Nature. They are 
omnipresent guards wisely ordained to keep order and harmony in her Do- 
main—to insure the proper keeping of her laws, whose violation they are 
ever ready to punish with death—to right the wrong which man’s ignorance 
begets sacrificing sometimes the just with the unjust; but fulfilling God’s 
will itself in prompting us to better and higher effort; to broader and deeper 





knowledge. 


‘* All nature is but art, unknown to thee; 
All chance, direction which thou canst not see; 
All discord, harmony not understood; 
All partial evil, universal good.’’ 


Such a view of the nature and origin of these diseases is not only far 
more plausible and tangible, than to believe that they are caused by some 
influence beyond our ken or that they originate de novo by some “ fortui- 
tous concourse of atoms,” or by what Huxley has termed abiogenesis ; but 
it is the most scientific, being based on the most elaborate experiments, and 
supported by experience. Pasteur has been able to prophecy with certainty, 
by examination of the moths, whether the progeny will be diseased or 
healthy, and through his efforts and the greater care that has resulted from 
the experience and trial of 15 years’ suffering, pébrine is rapidly diminishing 
in France, and the harvest was better last year than it has been for a long 
time. 

An excellent proof of this epizoétic nature of pébrine and of the sound- 
ness of Pasteur’s deductions is furnished by the experience of Mr. L. Trou- 
velot in cultivating our Polyphemus worm. As I shall presently show he 
reared it in large quantities in 1865, and fully hoped and expected to con- 
tinue his experiments. But some silkworm eggs which he imported from 
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abroad proved to be infected with the disease; and though upon recogniz- 
ing it he immediately destroyed the larvee, and at that time his Polyphe- 
mus eggs were not yet hatched—the precaution was of no avail, as the 
infection was about the house, and the native worms all eventually died 
of it. Speaking of this fearful disease among them, Mr. Trouvelot writes 
me: “A few days after the third moultings the worms begun to manifest 
symptoms of the deadly disease, and two or three days after, of a million, 
I had but a single one left, and this one even died in the pupa state. The 
following year, I thought I could begin anew, but I found that the epidemic 
had spread among the wild ones and all those I found were attacked with 
it, even to a distance of seven miles from my place. But the disease did not 
spread further as I had feared, and the third year the wild individuals were 
as robust as usual, but the disease, or at least the seed of it was infesting 
my buildings, and as soon as the healthy wild Polyphemus would approach 
them they became sick and died.” Of late the disease has also been intro- 
duced by means of Italian eggs, into China and Japan; and while it is on 
the decrease in Hurope, it bids fair to run a fearful course, unless prevented, 
in these the native countries of the silkworm: 

Peébrine, as we have already seen, differs from muscardine in being her- 
editary as well as infectious. It will not suffice, therefore, simply to take 
the precautionary measure of purification and cleanliness advocated for the 
latter; we must also take care that our eggs are sound, by microscopic ex- 
amination of the moths. This may be done after the eggs are laid; and if 
the corpuscles are found in the mother, her eggs should be discarded. 

Silkworms are subject to other diseases but none of them have ever ac- 
quired the importance of those described. What is called gattine by older 
authors is but a mild phase of pébrine. The worms are apt to be purged by 
unwholesome leaves; they get sickly by too great heat; they become yel- 
low, limp and die of a malady called grasserie or jaundice, which is almost 
sure to appear in large broods, or as the French more appropriately say, 
educations, and which I have most frequently noticed in those reared in this 
country. When the worms die from being unable to moult they are called 
lusettes ; and such worms are most abundant in the third age. All these dif 
ferent ailments and others, not mentioned, have received names; some local, 
others more general; but they none of them warrant further notice here, 
as they are not likely to become very troublesome if the proper attention 
and care be given to the worms. 


BEST VARIETIES, OR RACES. 


Since the diseases just mentioned have been so prevalent in Europe, 
among the French and Italian races, the Japanese annuals have been the 
most esteemed. The egys are bought at Yokahoma in September, and ship- 
ped during the winter. There are two principal varieties in use; the one 
producing white, and the other greenish cocoons, and known respectively 
as the White Japanese and the Green Japanese annuals. These cocoons are 
by no means large, but the pods are solid and firm, and yield an abundance 
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of silk.. They are of about a size, and both varieties are almost always 
constricted in the middle (Fig. 82 c green; d white). Another valuable race 
is the White Chinese annual (Fig. 32 e) which much resembles the White 

IFig. 32.] Japanese, but the cocoon is not so generally constricted. 
Previous to the prevalence of disease, a race known as 
the White French annual was the most esteemed, aid in 
reality the cocoon (Fig. 382 a) is very large, oval, and 
of a pure white. The Yellow French annuals (Fig. 52 6) 
which are of a deep rich cream, or straw color outside 
but more yellow inside, were also esteemed, and the co- 
coon is large and beautiful. 

There are local races or varieties in all the large 
silk-producing countries, and they generally bear the 
name of the locality where they are produced. The co- 
coons may be divided into the yellow, green and white, 
some races producing cocoons uniform in color; while 
others produce mixed cocoons. ‘The white silk is the 
mcst valuable in commerce, but the races producing the yellow, cream- 
colored or flesh-colored cocoons are generally considered the most vigorous, 
and have certainly proved so in my experience in this country. The An- 
nuals are more valuable than the Bivoltins or Trivoltins ; though the Bivol- 
tins are often reared, and Mr. Alfred Brewster, of San Gabriel, Cal., says 
that he found a green Japanese variety of these last more hardy than the 





Chinese Annuals. - 
HOW BEST TO REAR. 


Volumes have been written on the rearing or éducation of the Silk- 
worm; and most persons who have had no experience with it, fancy that 
there must necessarily be something unusually difficult in the treatment of 
the worm whose marvelously lustrous product—the pride of kings and 
queens, and once weighed in the balance with gold—has always been asso- 
ciated with everything that is choice, delicate and beautiful. Yet if we 
travel through the different silk-producing countries at feeding or breeding 
time, we shall find the work very simple. From the reports on silk-culture 
that have lately been issued by Mr. F. O. Adams, Esq., Secretary to Her 
Brittanic Majesty’s Legation in Japan, we may learn that the culture is car- 
ried on there in the most simple and even careless manner, with the most 
primitive machinery; and that the people are actually in ignorance of some 
of the very simplest truths, the knowledge of which would enable them to 
more than double their harvest. It is even worse in China; and in South- 
ern Europe most of the silk is reared by a peasantry which knows abso- 
lutely nothing beyond plucking the leaves and feeding them to the worms; 
and in the best éducations they lose one-half the worms hatched. 

There are few farm operations more simple, or which require so little 
training ; but proper knowledge is all important to-insure success and pre- 
vent undue mortality in the brood. It will be well to bear in mind the 
character of the climate of that part of Japan where silk-culture has at- 
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tained most importance—an area of about 240 square miles around Yoka- 
homa. As Iam informed by a fellow-entomologist, who has resided there 
for many years, and, in an official capacity, has made minute and daily me- 
teorological observations, the winters are less severe than with us, the snow 
seldom remaining on the ground more than an hour: the summers are like- 
wise less hot ; but the climate during the rearing season is quite similar to 
that of our southern counties during the same period, though with. fewer 
sudden changes. The mean annual temperature is 63.50 F. and the solar 
radiation 18.55. The wettest months are April and June, the average rain 
fall in April being 10.5 in May 5.1 and in Jnne 12.4 inches. The rains stop 
suddenly in June, when feeding commences. The temperature of the four 
months of April, May, June and July averages as follows: April, maximum 
70°, minimum 52°; May, maxm. 67°, minm. 56°; June, maxm. 74°, minm. 
66°; July, maxm. 80°, minm. 72°. Thus their feeding months 
June and July—do not compare unfavorably with ours 
and May. 

We have already seen the importance of getting healthy eggs, free from 
hereditary disease, and of good and valuable races. Eggs keep best during 
the winter at a temperature of 40° F., and should be placed in zine or tin 
boxes where no mice or other animals can reach them, and where the at- 
mosphere is not too moist. The temperature may be decreased and may 
even sink below freezing point, without injury; but should never be al- 
lowed to rise above the 40°. Great care should especially be taken to 
prevent a too early incubation in the spring. Mulberry leaves start to grow 
quite late, and unless the eggs are kept back by being placed in some room 
or cellar that is cooler than the atmosphere, our early warm April days will 
cause them to hatch before there are any leaves for the young worms to feed 
on. The hatching may be indefinitely delayed providing the eggs are kept 
at a temperature below 40° F.; for in France it is often deferred by carry- 
ing eggs up in the mountains until the second crop of mulberry leaves can 
be used. 

As soon as the mulberry leaves commence to put forth, the eggs may be 
brought out and they will then very soon hatch by the natural heat of the 
season; though if the weather be changeable, it is best to regulate the tem- 
perature by means of fires, commencing at about 75° F. and increasing it 
about 2° per day until it reaches 85°, when the worms will begin to hateb-. 
By no means must the eggs be exposed to the sun’s rays, which would scorch 
them in a very short time; and even in the shade, as the temperature is 
raised and the hatching period approaches, the atmosphere should be kept 
more and more moist, either by sprinkling the floor or by other means. 
The worms will thus eat through their egg shells more easily and be more 
fresh and vigorous. 

Any room with a northeastern exposure, and which can be well and 
thoroughly ventilated will answer for the rearing of the worms. An open 
fire-place is always desirable, as in cold, damp weather, the room may be 
rendered comfortable and at the same time purified by the draft which the 





parts of 
parts of April 
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fire creates. Buildings erected solely for feeding purposes, should combine 
these requisites. The feeding may be done on shelves or tables or in trays; 
but the wood should always be well seasoned, as green wood is injurious to 
the health of the little spinners, which must from now forth be well supplied 
with food and guarded from too much moisture or too much light. 

Each day’s hatching should be kept separate, in order that the worms 
may be of a uniform size and go through their different sicknesses with 
regularity and uniformity; and all eggs not hatched after the fourth day 
from the appearance of the first, should be thrown away as they will be apt 
to contain inferior, weakly or sickly worms. It is calculated that one ounce 
of eggs of a good race, will produce 100 Ibs. of cocoons; while for every addi- 
tional ounce the per centage is reduced, if the worms are all raised together, 
until for 20 ounces, the average does not exceed 25 Tbs. of cocoons per oz. 
Such is the general experience throughout France according to Guerin- 
Méneville, and it shows the importance of keeping the worms in small 
broods. Indeed, nine-tenths of all the silk produced in Europe is raised in 
smal] quantities, i. e., in separate households. 

The young worms may be removed from one place to another by means 
of a small camel’s-hair brush, but should be handled as little as possible. 
The best mode of managing them is to spread over the hatching eggs a piece 
of netting or mosquito-bar, upon which are to be placed either plucked leaves 
evenly scattered or a few leaf-bearing sprigs. The worms will cluster 
upon the leaves, which, when loaded with them, may be removed from 
time to time, either by taking the twigs, upon which they do not collect, 
separately between the fingers, or by lifting altogether with the netting. 

This feeding net, which must have larger meshes as the worms increase 
in size, may be used every time fresh food is furnished, and will save a won- 
derful deal of time. It entirely obviates the necessity .of handling the 
worms, and enables the person having charge of them to keep them thor- 
oughly clean; for while they pass up through the fillet to their fresh 
food, their excrement drops through it and is always taken away with the 
old litter beneath. It really acts as a detective of disease, also, for such 
worms as are injured, feeble or diseased, usually fail to mount through 
the meshes, and should be carried off and destroyed with the frass and other 
debris. 

So important is this feeding net or fillet as it may be termed, and so 
much does it facilitate the caring of the worms, that for many years in Ku- 
rope it has been made of paper, stamped by machinery with holes propor- 
tioned to the size of the worms. The paper has the advantage of cheapness 
and stiffness, the latter quality enabling its removal, when loaded, without. 
lumping the worms all in the middle. But with a little practice this can be 
avoided even where other more fiexile netting is used; and it is the princi- 
ple which I wish to lay before the reader—the details of material and 
method will suggest themselves according to the circumstances. 

It is important to get the same batch of worms to go into their sick- 
nesses simultaneously, and as soon as most of those constituting such a batch 
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begin to lose appetite, become more shiny, and especially when the trian- 
gular dark spot appears above the head, feeding should cease, and the 
shelves or trays be rendered as clean as possible. At each moult there will 
always be some few which remain sick after the great majority have cast 
their skins. These should either be set aside and kept separate, or de- 
stroyed; as they are usually the most feeble and inclined to disease; other- 
wise the batch will grow more and more irregular in their moultings, and 
the diseased worms will contaminate the healthy. Regularity may also be 
insured by causing those which first shed their skins to wait on their more 
tardy brethren for one or even two days without feeding; for they can at 
this time fast without any injury. Indeed, no food should be given till the 
majority of the batch have moulted. 

As the worms increase in size, and become crowded on their shelves or 
in their trays, they are readily divided by removing the net, when about half 
the worms have mounted, and replacing it by an additional one. 

The food must be renewed as often as the leaves are devoured or as 
they become in the least way dry, and of course they get dry much quicker 
when young and tender than when mature. 

Many rules are laid down for regularity of feeding, and much stress is 
put upon it by some writers; but Iam convinced that rules are of no avail, 
as so much depends on circumstances and conditions. In parts of France, 
for instance, they chop the leaves; but in this country such chopping is 
worse than waste of time; for Nature has furnished the worm with far bet- 
ter chopping instruments than man can invent; and the chopped food dries 
much sooner than does the whole leaf. Where the nets are not used, there 
is an advantage in feeding the worms upon leaf-covered twigs and branches, 
because these last allow free passage of air, and the leaves upon them keep 
fresh for a longer time than when plucked. In thus feeding with branches, 
consists the whole secret of the California system so much lauded and ad- 
vocated by M. L. Prevost. 

The meals most relished are those given early in the morning and late 
in the evening, and the best time to give them is between 5 and 6 A. M. and 
10 and 11 P.M. One or two intervening meals during the day may be 
given according to circumstances. The leaves given in the. morning are 
best plucked the evening before, as, if plucked and fed with the dew on, they 
are injurious. During the night the temperature may be lowered a few de- 
grees with impunity, as such lowering is natural and the worms will be more 
quiet during their night fast. A mean temperature of 75° or 80° F. will 
usually bring the worms to a spinning point in from 35 to 40 days after 
hatching, but the rapidity of development depends on a variety of other 
causes, such as quality of leaf, race of worm, etc. If it can be prevented, 
the temperature should not be permitted to rise above 80°; and it is for this 
reason that in our climate a room with a northern or northeastern exposure 
is preferable to any other. . 

During the fifth or last age the worms require the greatest care and at- 
tention. Frass and litter must be removed often, and all sickly and diseased 
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worms culled from the rest. Good ventilation must be had, and the tem- 
perature be kept as even as possible. At this and at all times during the 
life of the worms, they must be guarded against the attacks of mice and pre- 
daceous insects. 

COCOONERY. 

When the worms show the signs of spinning, already described, the co- 
coonery must be prepared by forming arches of the smaller twigs, well dried, 
of different trees, intermixed with broom-corn, or of any other kind of 
brush. If tiers of shelves have been used these arches are readily formed 
by tying together small bunches of twigs exceeding a little in length the 
distance between the shelves. The feet of these bundles, which should be 
about a foot apart, are placed upon the lower, and the tips spread out 
against the upper shelf, insuch a manner that the worms can crawl between 
them. Where tables are used, arches may be made by intertwining the 
brush, roof-fashion. The worms will then mount upon this brush and com- 
mence forming their cocoons. The thermometer should not be allowed to 
sink below 80° F. during the spinning, as the silk does not flow so freely in 
a coolatmosphere. Such worms as do not mount readily, should be separ- 
ated, and furnished with brush, laid carefully over them. If allowed to 
remain and spin at the bottom of the arches their cocoons will be soiled by 
the excreta from the worms above, the last feeces ejected, after the cocoon 
is commenced, being soft and semi-fluid. 

In about a week after the last worms have mounted, or when all sound 
of spinning has died away, the cocoons may be detached from the brush, 
care being taken not to taint them with the black fluids of such worms as 
may have died and become putrid—there being almost always a few such in 
every cocoonery. The loose silk is then torn from the pods which should 
be separated according to color, weight, and firmness of texture; those 
which best resist pressure, indicating that the worm has properly accom- 
plished its work. 

CHOKING THE CHRYSALIS. 

In most silk-producing countries, the parties who raise the cocoons sell 
them to the reeling establishments before suffocation is necessary; as these 
establishments have better facilities for the work than are to be found in pri- 

rate families. The cocoons, which if left over a fortnight would be pierced 
by the moths, in their egress, are choked either by steam or dry heat. By 
steam they can be choked in 20 minutes; by dry heat from 2 to 24 hours 
are required, with a temperature of about 200° F. They are placed in shal- 
low baskets, and these slipped on iron drawers into an oven. A certain 
humming noise continues as long as there is any life, and its cessation is an 
indication that the chrysalides are all dead. Where the choking is well 
done, there is little loss, only about one per cent of the cocoons bursting at 
the ends. After choking, the cocoons are strewn on long wooden shelves 
in the shade, with plenty of air, and for the first few days are frequently 
stirred. After remaining on these shelves for about two months, with occa- 
sional stirrings, the chrysalides become quite dry and the cocoons will pre- 
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serve indefinitely—being subject only to the attacks of Dermestes or museum 
pests which are attracted by the dead chrysalis within, and penetrate and 
injure the cocoon for reeling purposes. 


EGG-LAYING. 


/ 


There are establishments, especially in Japan, which are entirely de- 
voted to the production of eggs; and most silk-growers prefer to purchase 
their eggs at the proper season, rather than go to the trouble of caring for 
the moths and keeping the eggs over winter. When properly managed, so 
that hygienic rules are carefully carried out, there is an advantage in mak- 
ing the production of eggs a specialty; but their production in too large 
quantities also has its disadvantage, and it is well for all silk-raisers to pro- 
vide their own eggs. For this purpose none but those cocoons which are 
firm, fine and of the right color should be chosen, large size not being so 
much of an object. Double or treble cocoons, i. e., cocoons which have been 
spun by two or three worms in company and which, in consequence, are un- 
fit to reel, will often give good moths for breeding purposes. The cocoons, 
when chosen, may be strung in a chaplet and suspended in the same room 
where the feeding was done, or they may be pasted on to card-board—the 
object in both cases being to secure them so that the moths ‘can the more 
readily make their escape. The male and female cocoons may be approxti- 
mately separated, by weighing; the whole, say a lot of 50 or 100, being 
weighed first so as to get at the average, and each being re-weighed sepa- 
rately afterwards; all those below the average to be set aside as males and 
those above'the average as females. The moths come out most abundantly 
during the early morning hours, and, as they issue, they should be taken by 
the wings and the sexes kept apart for a short time. “The niales may then 

‘d with the females. Coitus, according to the best breeders, should 
not last more than six or eight hours, and at the end of that time the couples 
should be separated by holding the female gently by the wings with one 
hand, and pressing the abdomen of the male with the other. The males may 
then be thrown away and the females placed for a few minutes on sheets of 
blotting paper, where they will free themselves of much yellowish or ful- 
vous fluid, which would otherwise soil the cloth upon which the eggs are to 
be laid. They may then be placed side by side in trays, lined with linen 
cloth, when they will immediately commence depositing. The trays may 
be tipped up at one end so that they incline a little, as the moths are then 
more apt to lay their eggs uniformly. They should also be kept in the dark, 
in accordance with the nocturnal habit of the moth. Most of the eggs will 
be deposited in about 24 hours, and the moths may then: be thrown away, 
as eggs deposited after that time are not as well impregnated. No de- 
formed moths should be used. The eggs are best preserved on the cloth 
where originally deposited, as they are protected by a natural coating of 
varnish, and, being fastened, the worms when hatching, eat their way out 
better. For commercial purposes, however, they are usually detached dur- 
ing the winter by immersing the cloth containing them in cool soft water for 
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a few moments; the moisture being then drained off by means of blotting 
paper and the eggs scraped off by means of a paper knife. They are then 
washed in soft water, thoroughly dried and put away for keeping. All eggs 
which swim on the surface are considered bad, and discarded. The Japan- 
ese ege-producers sell their eggs on cards or cartoons made of some kind of 
coarse silk. The cards are placed in wooden frames, the rims of which are 
varnished, so that the moths—disliking the varnish—are made to confine 
their eggs upon the cards, which are consequently covered in a very regular 
and uniform manner. 





REELING. 


Ifthe mere rearing of the worm—the production of the cocoons—is 
simple; the reeling of the silk is by no means so, as the greatest skill is re- 
quired to accomplish the work properly, and the value of a hank of silk 
depends as much upon the skill of the reeler as upon the quality of the orig- — 
inal thread. In the best cocoons the silk will measure upwards of a thou- 
sand feet in length, and though it appears single, it is in reality composed of 
two threads which are glued together and covered, as they issue from the 
spinneret of the mouth, with a glossy varnish which enables the worm to 
fasten the silk where it wills, and which is soluble in warm water. 

It is not my purpose to give a detailed description of a reeling estab- 
lishment, though I made it a point to visit a number of the best around Ly-> 
ons, when there last summer. Those who contemplate erecting such an 
establishment in this country will not rely on written description, but will 
go to headquarters to get their machinery, which is manufactured by Bur- 
det & Cie., Rue Desirée 17, Lyons, France. There is also a little work by 
M. Turgon, which gives a description of the establishment of M. Louis 
Blanchon, of Livron. My object is merely to state the facts and principles 
which should govern the unwinding and reeling, for the benefit of those 

_who may wish to use single basins and mills worked-by hand. In the great 
reeling districts of France everything is brought to such perfection in the 
filatures or reeling establishments, by the aid of steam, that the hand mills 
have there almost gone out of use. But most of the silk is unwound by 
hand power in china; and excellent silk may be made by dextrous manage- 
ment with a good hand mill. 

Raw silk is classified into organzine, tram and floss. Organzine is con- 
siderably twisted and is the choicest. Tram is made from inferior cocoons 
and is but slightly twisted. Floss is made of the loose silk carded and spun 
like cotton or wool. 

The thread of silk as it unwinds from the cocoon is valueless for manu- 
facturing purposes, several of them combined going to make the staple of 
commerce. 

The persons employed in unwinding silk are mostly women, one stand. 
ing or sitting before each basin, of which she has entire charge. The basin 
is made of copper, and in the large establishments the water in each basin 
is heated by steam at the control of the operator. The cocoons are plunged 
into the water when it is near the boiling point and moved about so that the 
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gum which fastens the threads becomes uniformly and thoroughly softened. 
They are then beaten with a small birchen broom, having the tips split so 
that the loose threads readily fasten to them. After beating a short time 
the operator gets all the cocoons fastened, and, taking the bundle of threads, 
shakes the cocoons till each hangs but by a single one. She now takes up 
five or more threads, (brins) according to the quality of silk wanted, unites 
them and introduces the combined staple or strand (il) into a. little glass 
eye on one side of the basin. She then forms a second similar strand and 
introduces it into a second eye on the other side. The strands are then 
brought together, twisted several times, separated above the twist, and intro- 
duced into two other glass eyes or ringlets through which they are led one 
to each end of the reel or tambour which is kept revolving in a steady rapid 
manner and to which is also given a certain back-and-forth side motion. 
The great object in reeling is to get the threads uniform, rounded, well 
joined, properly freed of moisture, and so crossed on the reel that they will 
not stick or glaze as it is termed. These objects are attained by the twist- 
ing and by the to-and-fro lateral movement of the reel, as also by properly 
regulating the distance between reel and basin. The uniformity ofthe thread 
depends on the skill of the operator, who must supply a new thread as soon 
as one begins to give out. This is called nourishing the silk and is done by 
dexteriously casting, with the thumb, the new thread onto the combined 
strand to which it immediately adheres. In this she must use much judgment, 
for the silk of a cocoon gradually gets lighter and finer as it approaches the 
end, and the uniformity of strand does not entirely depend on the uniformity 
in number of the individual threads forming it. Whenever the silk rises in 
locks the temperature of the water is known to be too hot; and when it 
unwinds with difficulty, the temperature, on the contrary, is too low. The 
operator is supplied with a skimmer with which to remove all chrysalides and 
refuse silk; also with a basin of cold water in which to cool her fingers 
which are being constantly dipped in the hot basin. ‘This constitutes the 
whole operation of unwinding; but before the skeins, as they come from the 
reel, are ready for the manufacturer, they must undergo still further man- 
ipulation. The staple is first passed througha cleanser, consisting of a clasp 
lined with cloth, which catches any loose silk or other matter that may be 
adhering to it. It is then further cleansed and purged by being passed 
through four similar Cleansers (purgeurs) ; then twisted about 500 times to 
the yard; then doubled and again twisted about 400 times to the yard. Itis 
finally run on to reels about 14 feet in diameter and taken off and twisted 
ina peculiar knot or hank. Through all these operations the oscillating to- 
and-fro lateral motion is kept up so as to produce the diagonal crossing of 
the strands; and it will be readily understood that each staple is in the end 
composed of ten or more of the simple threads first spun by the worm. 

Tne loose or flock silk, together with all which, from one cause or another, 
cannot be reeled, is soaked in water for three days, boiled for one-half hour 
in clear lye, washed in rain water, and when dry, carded and spun: it makes 
an inferior floss silk. 
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BEST FOOD. 


There are several varieties of the Mulberry, some of which are by no 
means adapted to the wants of the worm. I have tried in vain to rear it on 
the leaves of our indigenous Red mulberry (Morus rubra); but it either re- 
fuses them entirely, or dwindles and soon dies upon them. Morus multicaulis 
has been the most extensively planted in this country, but the wood is so 
tender and the leaf so thin and delicate, in this vayiety, that it often gets in- 
jured by our severe winters and strong winds. Morus alba, with its numer- 
ous sub-varieties, and moretti furnish the best food. They delight in a light, 
loamy and deep soil, and grow with great vigor in the West. There is a 
dwarf variety, called the rose, which leafs out earlier than the others and | 
this is an advantageous character in our climate. 

The Mulberry propagates easily by cuttings or layers and is also readily 
grown from seed. When grown in plantations for silkworm purposes the 
trees are best planted 8 or 10 feet apart and kept dwarfed, so that a good 
supply of young succulent leaves and shoots will always be in easy reach. 
The tree needs a warm location and should be at least two years old before 
robbed of.any leaves. Leaves grown in the sun, with but little moisture, 
are the sweetest and make the best silk, and all which are yellow or 
blighted should be discarded. Where irrigation has to be employed it 
should be abandoned three or four weeks before feeding time. Where the 
leaves only are plucked a few of the terminal ones should always be left. 
In the silk-growing parts of Europe, though often grown in plantation or 
orchard, the trees are more frequently grown along roadsides and in all 
sorts of out-of-the-way corners; and a second crop, not used for the silk- 
worms, is carefully gathered just before the natural fall of the leaf in au- 
tumn, and used as fodder for cattle, being very nutritious and highly es- 
teemed for this purpose. 

Silkworms have been fed on the leaves of a few other plants, and es- 
pecially on lettuce, which is very useful, in case of too early hatching, as the 
worms do very well on it during the first age; but seldom attain the spin- 
ning age upon it. Some varieties—more especially the inferior ones—take 
more kindly to it than others. 





The mulberry leaf is exceedingly free from the attacks of noxious in- 
sects. A species of woolly Aphis called Kuwa jirami sometimes covers the 
leaves in Japan; but no insect of the sort is known to attack them here. 


OSAGE ORANGE AS SILKWORM FOOD. 


The Osage orange (Maclura aurantiaca) first discovered by Lewis & 
Clark in 1804 and named by Nuttal in honor of Wm. Maclure, the cele- 
brated geologist, and founder of the Philadelphia Academy of Science, is 
well known as a hedge plant in the West. At first sight it seems to have 
little affinity with the Mulberry, but it belongs to the same botanical Fam- 
ily (Urticacee),’and next to the Mulberry furnishes the most palatable silk- 

*worm food. This plant was first introduced into France in 1820, by M. 
Cels, of Paris, who received it through Michaux from M. LeRoi of Balti- 
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more, Md. In 1833 M. P. Farel published a paper on the value of the leaves 
as a substitute for mulberry leaves in feeding silkworms *, citing the exper- 
ience of M. Rudolphi, which was not favorable. In 1834, however, M. Fare] 
published a second paper showing how M. Bonafous produced from osage- 
fed worms, cocoons which were very regular, firm and apparently perfect 
in every way—the worms being eight days longer in maturing than when 
fed with mulberry leaves. In 1835, in the Bulletin of the same Association, 
M. Delile, Prof. of Botany and vice president of said Association, gave a 
history of Maclura and showed that very good cocoons were produced from 
it. He says (“cette soie a été parfaite, facile a tirer, sans perte du premier 
jusqu’ au dernier bout, dans tous les cocons”’) that the silk was perfect, easy 
to unwind, and without loss from beginning to end in all the cocoons. 

Still later, M. Seringe, who wrote an interesting paper on the Osage 
orange} also made experiments with its leaves as food for silkworms, and 
found that the latter did well upon them. Yet no one in France to-day pre- 
tends to use this plant in heu of the Mulberry. 

In 1866 M. Prevost fed some of his worms on Osage orange,{ and Mr. 
Gloyer of the Department of Agriculture, likewise raised some successfully 
upon it about that time. 


For the last four years Mr. Samuel Cornaby of Spanish Fork City, 
Utah, has had very good success in feeding worms with these leaves. He 
writes to me: 

Last summer [1871] our worms that were fed on Osage orange all did 
remarkably well; quite a number of persons in this place fed on Osage the 
past season, and all with good success. Several of my neighbors remarked 
to me that the worms preferred the Osage leaves to Mulberry, when the two 
kinds of leaves were within reach : that has also been my own experience. I 
have never tried any other variety on Osage, but intend this season to try 
some French Annuals. 


I have fed the same worms on Osage orange four successive seasons, 
and they continue perfectly healthy and vigorous; in fact, I think they 
have improved since I commenced feeding on Osage. I do not know the 
exact number of worms that have been fed here the past season on Osage, 
but believe the number is not less than 50,000. 


In 1870 I attempted to feed some worms of Japanese origin on Osage 
leaves ; but I obtained no cocoons, though some of the worms fed well to 
within a few days of the spinning point. The worms themselves were not 
of the hardiest, however, and while the fore part of May was unusually 
cold, wet and changeable, the last of the month was unprecedently hot ; 
so that similar poor results might have been obtained even with mulberry 
leaves. At all events, in 1871 I had perfect success in feeding Osage, and 
obtained great numbers of cocoons. At my request Mr. Cornaby sent me 
a number of eggs produced by his Osage-fed stock, and these were distrib- 
uted among several friends, and part of them retained. Some were fed on 





* Des feuilles de Maclura comme succédanées de celles du Murier. Bulletin de la Soc. d’ Agr. de 
Uv Herault, 1833. 


tNotice sur le Maclure Orangé—Soc. Royale d’ Agr. etc. de Lyon, Decembre, 1835. 
tCal. Silk Growers’ Manual, p. 60. 
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Osage; some on Mulberry. From the first the young worms took to the 
Osage with avidity, and I never raised a brood with less mortality ; and the 
experience of all those to whom eggs. were sent was equally felicitous. In 
two instances they were fed in the city of St. Louis, the atmosphere being 
anything but pure, and the leaves often laden with lime-dust and smoke. 
In one case, where there was some difficulty in procuring leaves, the worms 
were fed alternately on lettuce, Osage and Mulberry, and often made to 
fast for a whole day; yet they were proof against such hard usage, and 
eventually spun their cocoons with but trifling loss. 

As soon as mine began to mount and form their cocoons, I recognized them 
as a Syrian race which I had often seen feeding in Covent Garden Market, 
in London, England ; and upon inquiry I learned from Mr. Cornaby that his 
stock originally came from London, the eggs having been brought over by 
Mr. A. K. Thurber of Spanish Fork City. The cocoons are ovoid, rather 
more pointed at one end than the other, and of two distinct shades of yellow, 
viz., a bright golden inclining to orange, and a pale-greenish or sulphur. 
Now this race, like most other inferior stock, certainly has the merit of con- 
stitutional toughness and vigor; otherwise the worms could not shave 
endured the hardships they were submitted to here last year. The worms also 
form a very pretty cocoon and are therefore well calculated to give pleasure 
and edification to the amateur. But the cocoons have little or no commer- 
cial value ; the silk being inferior, and so loosely spun that the major part 
of it would beat away and rise in flocks in the basin before the end would be 
found. I took a number of them with me to France and had them fully 
tried. It was this same Syrian race that was fed with Osage orange by M. 
Mathieu Bonafous, in 1834; and though other races have been fed with it, 
it is doubtful if they thrive as well upon it. 

Two advantages which the Osage has over the Mulberry must be men- 
tioned in this connection. Ist. It is hardier, and the young leaves will resist 
a late trost which will kill those of the Mulberry. 2nd. The leaves do not 
wilt so soon. It leafs out about the same time, though some plants in a 
hedge-row are always in advance of others in this respect, and an early 
leafing variety might undoubtedly be produced in the course of a few 
years, by propagating from such. 

The effect of the osage compared with the mulberry leaves is quite 
marked. ‘The osage-fed worms generally lose the fresh creamy-white color 
during the last age, and the skin becomes more or less shiny and slightly 
greenish. ‘The cocoons from these worms are also less firm than those from 
Mulberry, the difference being perceptible by trying alternately a handful 
of each. 


For these various reasons I cannot.see any present advantage that is to 
accrue from feeding osage, where mulberry leaves can be obtained, though 
the former may be very useful on exceptional occasions. As, however, it is 
within our power to improve the Syrian race which does so well upon it, 
by choosing from year to year only the best and firmest cocoons for breeding 
purposes ; and as the plant is native and so extensively cultivated, I hope 
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Mr. Cornaby will continue his efforts. If we can contrive to furnish our 
ladies their silk dresses from our own hedgerows, we shall certainly be out- 
doing those nations which at present rival us; and such a result is not 
impossible! Indeed, by constantly choosing the darker and more vigorous 
worms and moths, there is no reason why a race may not in time be pro- 
duced, which in the climate of Utah, would feed freely out of doors; and 
in this manner any amount of silk, though perhaps not of the best quality, 
_ could be cheaply grown by simply covering the hedges with some kind of 
netting, so as to protect the worms from birds and other enemies. 


THE CECROPIA SILK WORM—Attacus* [Platysamia] Cecropia, Linn. 
(Lepidoptera, Bombycide.) 

In the American Entomologist for February, 1870, I published an article 
on this insect from which is quoted much of what follows. Few insects are as 
frequently sent to me for identification as this magnificent moth (Fig. 33). It is 
common and its great size and beauty attract generalattention. Itisalso more 
easily obtained, for the cabinet, than most of our other large moths, because 
its cocoon is always fastened to a twig where it remains all winter a con- 
spicuous object; whereas those ‘of Luna and Polyphemus, for instance, 
fall to the ground with the leaves, and are seldom seen. The ground- 
color of the wings is a grizzled dusky brown with the hinder mar- 
gins clay-yellow; near the middle of each of the wings there is an opaque 
kidney-shaped white spot, shaded more or less on the outside with dull red, 
and edged with black ; a wavy dull red band edged inside with white, crosses 
each of the wings, and the front wings next to the shoulders are dull red 
with a curved white and black band, and have near their tips an eye-like 
black spot with a bluish-white crescent ; the upper side of the body and: legs are 
dull red; the forepart of the thorax, and the hinder edges of the rings of the 
abdomen are white, and the venter is checkered with red and white. There 
is considerable variation in the ground-color of individuals, some being quite 
dark and others quite light, but the female differs from the male in nothing 
but her larger abdomen and much smaller antenne or feelers. ‘ 

The genus Attacus—meaning elegdant—was founded by Linneus, and 
our moth received its specific name from the same author. As Cecropia 
was the ancient name of the city of Athens, and as it has puzzled some nat- 





* We have here an excellent illustration of the effect of the custom of attaching to an insect the 
name of the author of the genus instead of that of the describer of the species. In 1767 Linneus 
described this insest as Attacus Cecropia. In 1816 it becomes Samia Cecropia, Hiibn; in 1852, Hyalo- 
phora Cecropia, Duncan, and in 1865, Platysamia Cecropia, Grote. 

For reasons, repeatedly stated, I shall refer this and the six other large insects which follow, to the 
old and well known Linnean genus Attacus, indicating in brackets the moré recent genus to which each 
is at present referred by modern systematists. To my own mind it is very clear that they constitute 
but three distinct genera instead of six; and I should myself refer Cecropia, cynthia and Promethea 
to one genus; Polyphemus, yama-may and Pernyito a second; and Luna to a third. in giving this 
opinion IT intend no disrespect either to Dr. Packard, who erected the genus Callosamia for Promethea 
(P. E. S. P. Ill. p. 379), or to Mr. Grote, who proposed another genus Platysamia tor Cecropia 
(P. E. S. P. V. p. 228); for our present eeuers are for the most part the creations of man and not of 
Nature, and men’s opinions will always differ. There must be a limit to genus-making somewhere 
as no two species agree in all minute particulars; and in their adolescent and perfect states, as well 
as in their habits, few insects show a closer generic connection than the three first named.’ The 
iniquitous law abovementioned has no doubt been the cause of much of this generic hair-splitting; 
but Ido not believe that it will hold its own in entomology even in this country where it has already 
obtained a foothold. 
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uralists to divine why Linneus applied this name to our moth, I give the 
following explanation by Dr. Fitch: “The great legislator of this depart- 
ment of human knowledge, as he is expressively styled by Latreille, it has 
been frequently remarked, was endowed with a genius that few of his dis- 
ciples have inherited, for selecting names for natural objects, which are most 
appropriate and happy. The idea which was present in the mind of Lin- 
nus, when he named this splendid moth, we think is sufficiently evident- 
The Athenians were the most polished and refined people of antiquity. 
The moths are the most delicate and elegant of insects; they are the Athe- 
nians of their race. Cecrops was the founder, the head of the Athenian 
people. When the names of men were bestowed upon cities, ships or other 
objects regarded as being of the feminine gender, classical usage changed 
these names to the feminine form. The moths (Phalena) being feminine, 
and the name of Cecrops being more euphonius in this form, probably in- 
duced Linneus to change it in the manner he did. The name thus implies 
this to be the leader, the head of this most elegant tribe of insects, or in 
other words, the first of all the insect kind. What name more appropriate. 
can be invented for this sumptuous moth ?” 
[Fig. 34.] 

7 During the winter time, the large cocoons of 
this insect (Fig. 83+) may be found attached to the 
twigs of a variety of trees. I have found them 
/ upon Apple, Cherry, Currant, Barberry, Hazel, 

AN Plum, Hickory, Blackberry, Elderberry, Elder, 
Elm, Lilac, Red-root, Maple, Willow and Honey- 
locust. It has also been found on the Pear. This 
cocoon tapers both ways, and is invariably fastened 
longitudinally to the twig ; it is formed of two dis- 
tinct layers, the outer one, which is loose, wrinkled, 
and resembles strong brown paper, covering an 
inner oval cocoon composed of the same kind of 
silk, but closely woven like that of the Mulberry 
) silkworm. Inside this cocoon will be found the 
large brown chrysalis (Fig. 35). The cocoon of | 
the: Polyphemus moth, (Fig. 351 
an insect which will be 
presently treated of, and 
which has been called by 
Mr. L. Trouvelot, of Med- se 
ford, Massachusetts, the “ American Silkworm,” is 
rounded, and the silk is very closely and com- 
pactly woven; and though that of our Cecropia 
is not as valuable for utilitarian purposes, yet I 
incline to believe that it will some day be propa- 
gated for the silk which it produces; and though it 
may not lay claim to the national title of THE 
American Silkworm, it will nevertheless rank as 
second best, among those which are indigenous to 
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this country. The following are some of Mr. Trouvelot’s reasons, as com- 
municated to me, for preferring Polyphemus to Cecropia : 

Ist. The sill fibre spun by the latter is not so strong nor so glossy as 
that of the former. 2ndly. The cocoon of the latter being double, pointed, 
and open at one end, makes it unfit to reel, as the water of the bath in fill- 
ing the cocoon would sink it to the bottom, a very unfavorable cireum- 
stance, since it would cause the fibres of the different cocoons to entangle 
and break every moment. 38rdly. The larva of Cecropia is a very delicate 
worm to raise, it does not suffer handling, and when once feeding on a given 
species of plant, it does not readily bear changing to another, or even to a 
variety of the same plant. 4thly. It has the misfortune to be more gener- 
ally attacked by birds and parasites, four-fifths of them being thus sacrificed. 
in a state of nature. 

I entirely concur in the first two reasons given, but since, as I shall 
presently show, a method has been devised for unwinding cocoons naturally 
open, such as those of cynthia and Cecropia, the second objection loses much 
of its force. As to the last two objections, though they undoubtedly apply 
in Massachusetts, where Mr. Trouvelot made his experiments, they will not 
hold true in the West; for I have always been more suceessful with in-door 
broods of Cecropia than of Polyphemus, and with us the latter is fully as 
much subject to parasites as the former, as might have been inferred from 
its comparative scarcity. I have also learned from several correspondents 
in the Atlantic States that whereas it was formerly almost impossible to raise 
a single specimen of Cecropia to the perfect state, they now have no diffi- 
culty in rearmg any number. 

In the month of May, in the latitude of St. Louis, and earlier or later the 
farther north or south we go, our Cecropia moth issues from its cocoon, and 
there can beno more beautiful sight imagined, than one of these gigantic fresh- 
born moths with all its parts soft and resplendent. The unintiated would 
marvel how such an immense creature had escaped from the small cocoon 
which remains at its side, retaining the same form which it always had, and 
showing no hole through which the moth could escape. The operation—so 
interesting and instructive—can be witnessed by any one who will take the 
trouble to collect a few of the cocoons and place them in some receptacle 
‘which has sufficiently rough sides to admit of the moth’s crawling up, to 
hang its heavy body and wings while they dry and expand. The caterpillar 
has the wonderful foresight to spin the upper or anterior end of its cocoon 
very loosely, and when the moth is about to issue it is still further aided in 
its efforts by a fluid secreted during the last few days of the chrysallis state, 
and which is a dissolvent of the gum which so firmly unites the fibres of the 
cocoon. This fluid is secreted from two glands, which open into the mouth, 
and as soon as the chrysalis skin is split open on the back, by the restless 
movements of the moth within, the fluid flows from the mouth and wets the 
end of the cocoon, dissolving the gum and softening the silk to such an 
extent, that by repeated contractions and extensions of the body, the moth 
is at last enabled to separate the fibres, and to thrust out its head and unbend 
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its front legs; after which it rapidly draws out the rest of its body, the 
mouth of the cocoon afterwards closing, by the natural elasticity of the silk. 
At this moment the body of the moth is much swollen and elongated, the 
wings are small, folded, and pad-like, and the whole insect is soft and moist ; 
but, attaching itself to the first object at hand where it can hang its heavy 
body and clumsy wings, the latter become expanded in about twenty min- 
utes, and the superabundant fluids of the body sufficiently evaporate in a 
few hours to enable the insect to take wing. 


The eggs of the Cecropia moth are 0.09 inch long, sub-oval, flattened 
and of a pale cream-color, shaded with light brown ; and they are deposited 
in small patches on the plants which are to form the food of the future 
larve. They are deposited in June, and hatch in from six to ten days after 
being deposited. Some remarkable exceptions have been known, however, 
and my friend P. R. Uhler of Baltimore, Md., has had them remain over 
two years, and yet hatch at the end of that time. 


LaryaL CHANGES.—The young worms differ so much from the mature ones, and undergo such 
great changes in appearance in the course of their lives, that it is surprising that no account is to be 
found of these larval changes in any of our entomological works. When first hatched they are en- 
tirely black, with the tubercles placed in the same position, but being larger at the base and with a 
narrower stem thanin the more mature individuals, the upper and smaller end being crowned with a 
whorl of conspicuous stiff black bristles. After the first moult the body is of a deep orange color, 
with the tubercles and head black, and with longitudinal rows of black dots running between them. 
After the second moult, a still greater change takes place; the body acquires a beautiful yellowish- 
green tint, the tubercles on the back are blue on joints 1, 12 and 13; coral-red on 2 and 3, and yellow 
with black spines, and a black spot on the inside and outside of the stem, on 4—11; those at the sides 
are blue, and the head is of the same color as body. After the third moult, the black spots, except 
a row below the stigmatal row of tubercles, disappear; the tubercles themselves lose all black except 
the spines, and the head and body become delicate bluish- green rather than yellowish-green as 
formerly. After the fourth and last moult, the red tubercles near the head frequently become yellow, 
and when full-grown, the worm measures over four inches, and presents the appearance of Figure 
36, the tubercles being respectively of the most delicate yellow and blue. 


Two weeks after the worm first began to spin, it changes to a chrysalis, 
and as already stated, passes the winter in this form, there being but one 
brood each year. 


[Fig. 36.] 





The cocoon of this insect is often found to contain a kernel of corn, a 
grain of wheat, or even an acorn, and the first time I found a corn-kernel 
in one of them, I was sorely puzzled to comprehend how it came 
there, and imagined that it must have been accidentally dropped by some 
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bird, into the meshes of the cocoon while the latter was being formed. But 
the kernels are found in the cocoons altogether too frequently to admit of 
any such chance coincidence which must necessarily be of very rare occur- 
rence. There is every reason to believe, therefore, that these foreign ma- 
terials are placed there, for safe-keeping, by some bird; the loose end of the 
cocoon admitting of their being forced in, even after it is completed. 
Dr. LeBaron, thinks that this bird is very likely the Blue Jay which is 
known to have the habit, in common with other Corvide, of pilfering and 
hiding in holes and crevices any small object that attracts its attention. 
One of my correspondents from Geneva, Ills., who has found no less than 
five of these cocoons containing kernels of corn, thinks that the Chickadee 
(Parus atricapillus, Li.) uses them as a storehouse, as well as the Blue Jay, 
and, indeed, inclines to believe that the former is “the sole proprietor.” 
He has seen it, with corn in bill, searching about apple trees for such a 
storehouse, and has witnessed it deposit a kernel in the crack of a board 
fence. 

The: Cecropia worm, as may be inferred from its size, is an immense 
feeder, and a small number will soon defoliate a young apple tree. It has, 
on a few occasions, been found numerous enough to do injury in this way; 
but as a rule, natural enemies keep it so thoroughly in check, that it can 
hardly be classed as an injurious insect. The same may be said of the other 
large and native worms which I include with the silkworms, and which on 
account of their silk-producing qualities may, with propriety, be treated of 
rather as beneficial insects, though their products have not yet been utilized. 
Their greatesize and conspicuity not only renders them a ready prey to their 
natural enemies, but enables us to easily destroy them by hand-picking 
whenever they happen to become unduly multiplied on any of our fruit trees. 

In the Proceedings of the Boston Society of Natural History (Vol. 1X 
pp. 842—5) Mr. 8. I. Smith has described a moth by the name of Samia 
Columbia, and it is also mentioned, and the female figured; by Mr. G. J. 
Bowles of Quebec, in the Canadian Entomologist (Vol. IL, p. 201.) It is of 
rare occurrence, and its larval history remains unknown, and I find noth- 
ing in Mr. Smith’s paper or in that of Mr. Bowles that ought to warrant us 
in considering it anything more than a variety of Cecropia ; while there is 
much that would lead me to consider it either an abnormal variety or a 
hybrid between Cecropia and Promethea. Hybrids occur more frequently 
among insects than most entomologists imagine, and we should be careful 
how we make new species out of abnormal variations of rare occurrence. 
Columbia does not ditfer more from the normal Cecropia than do several of. 
the varieties of yama-mai from each other. 


PARASITES OF THE CECROPIA WORM. 


THE Lone-TaiLep Opnton—(Ophion macrurum, Linn.)—This large 
yellowish-brown Ichneumon-fly (Fig. 37) is often bred from the cocoons in 
place of the moth which one expects. Itis one of the most common parasites 
of this large insect,and the females appear to be altogether more common 
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than the males, for I have bred no less than seven of the former and not 
a single one of the latter sex. The female, according to Mr. Trouvelot, 
deposits from eight to ten eggs upon the skin of her victim, and the young 
larvee soon hatch from them and commence to prey upon the fatty parts 
of the worm. Butas only one of the. parasitic larve can find food suffi- 

[Fig. 37.] cient to mature, the rest all die from hun- 
ger, or else are devoured by the strong- 
est one which survives them. At first 
one would suppose that this deposition 
of several eggs by the parent Ichneumon, 
where only a single larva can develop, is 
a striking instance of misdirected instinct ; 
but we find a similar prodigality through- 
out Nature, for every individual is so sub- 
ject to disasters of one kind or another 
in its struggle for existence that a pro- 
vision of several ova is often necessary to 
insure the future d evelopment of a sin- 
gle one, just as we often sow several seeds 





of some particular plant, in order to insure the growth of a single one. 
[Fig. 38.1 ‘ ‘ 

After the Cecropia worm has formed its 
cocoon, the parasitic larva, which had 
hitherto fed on the fatty portions of its 
victim, now attacks the vital parts, and, 
“when nothing but the empty, skin of the 


i 


rs 
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worm is left, spins its own cocoon, which is oblong-oval, dark brown inclin- 
ing to bronze, and spun so closely and compactly, that the inner layers when 
separated have the appearance of gold-beater’s skin. If we cut open one 
of these cocoons soon after it is completed, we shall find inside a large fat 
legless grub (Fig. 88), which sometimes undergoes its transformations and 
issues as a fly in the fall, but more generally waits till the following spring. 

Tue CrcropiA Tacuina-rty—(Lxorista leucanie, Kirk. var. cecropie, 
Riley)—The Ichneumon-fly last mentioned usually causes a dwarfed appear- 
ance of the worm which it infests, and parasitized cocoons can generally be 
distinguished from healthy ones by their smaller size. The larve of this 
Tachina-fly, which is also parasitic on the Cecropia worm, seem to produce 
an exactly opposite effect—namely, an undue and unnatural growth of their 
victim. In the beginning of September, 1866, I received from Rockford 
Ills., an enormous Cecropia worm. It measured over four inches, was a full 
inch in diameter, and weighed nearly two ounces ; but like many other large 
specimens which I have seen since, it was covered with small oval opaque 
white egg-shells, clusters of four or five occurring on the back of each seg- 
ment, invariably deposited in a transverse direction. Theskin of the worm 
was black where the young parasites had hatched and penetrated. This 
large worm soon died and rotted, and in about twelve days a host of mag- 
gots gnawed their way through the putrid skin. These maggots averaged 
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about one-half inch in length, and in form were like those of the common 
Blow-fly. The head was attenuated and retractile and furnished with two 
minute curved hooks, and the last segment was squarely cut off, slightly 
concave and with the usual two spiracles or breathing-holes which this class 
of larve have at their tails. Their color was of a translucent yellow, and 
they looked very much like little pieces of raw fat beef. They went into 
the ground and remained in the larva state all winter, contracted to pupex 
in the April following, and the flies commenced to issue the last of May. 
This fly differs only from the Army-worm Tachina-fly (Hxorista militaris, 
Walsh, Rep. IJ, Fig. 17) in lacking the red tail entirely or in having 
but the faintest trace of it, and I consider it but a variety of that species. I 
infer that this same Tachina-fly attacks the Cecropia worm in widely differ- 
ent parts of the country; for I have received from Mrs. Mary Treat, of 
New Jersey, two dipterous pupe# which probably belonged to this species, 
and which had also in the larva state infested a Cecropia worm. 


THe Mary Cuatcts-riy—(Chalcis marie, Riley)—In May, 1869, I received 
from Mr. VY. T. Chambers, of Covington, Ky., numerous specimens of the 
[Fig. 39.] 


beautiful large Chalcis-fly figured here- 
with (Fig. 89), which he had taken 

from the cocoon of the Polyphemus 
/ moth, which is quite common, and is- 
sues as early as the middle of Febru- 
ary in that locality. Hesays, “I was 
satisfied that the cocoon did not con- 
tain a living Polyphemus and therefore 
opened it. It contained so little be- 
sides these insects and their exuvie, 
as to suggest strongly the old idea that the caterpillar had been metamor- 
phosed into them (as in a sense it had). There were 47 of them, of which 
23 were females. As all the males and some of the females were dena when 
I opened the cocoon, I think it likely that the former never do emerge, and 
perhaps but few of the latter; otherwise Polyphemus would soon be ex- 
terminated.” 

I can very well imagine that most of these Chalcis-flies would die in 
their efforts to escape fom the tough cocoon of the Polyphemus, but it so 
happens that these same parasites have been found by Mrs. Mary Treat, of 
Vineland, N. J., to prey upon the Cecropia worm, from the cocoon of 5. hich 
they can more one escape. The same fly also attacks the Promethea worm, 
and Mrs. Treat has had a similar experience with Mr. Chambers, of inde 
them dead in its cocoon. She has upon two occasions found cocoons with 
a dead Chalcis-fly fast in the hole which it had eaten to make its escape ; and 
upon cutting open such cocoons they were found literally packed with dead 
Chalcis-flies. It would seem that they all make their escape through the 
hole made by some one of their number, and that if this ephienl one 


fails in the undertaking, they all perish rather than make holes for them- 
selves. 
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T subjoin the original description of this fly which is of a yellow color, 
marked, as in the figure, with black : 


CHALSIS MARLE, Riley—Q, yellow, beautifully marked with black. Head, yellow with an arcu- 
ate black mark behind base of the antennz, connected with a fine short longitudinal black line lead- 
ing to lower ocellus, and from thence to posterior margin of occiput which is margined with black;. 
prothorax witha medium black dot. Antenne (scape plus 9 joints) 10-jointed; scape fulvous with su- 
perior edge black, flagellum dark brown or black. Tvorar with large shallow close-set punctures ; 
mesothorax somewhat striated transversely, trilinear with black, the three lines connected by a 
transverse line which separates the prothorax from mesothorax, the middle line straight, the outer 
ones deeply impressed, approaching behind and connected on the posterior margin by a short trans- 
verse line, and then suddenly diverging on lateral suture of scutellum; a longitudinal black dot on 
each side over tegula; scutellum edged anteriorly with black and with a central longitudinal black 
line; basal margin of metothorax, with a spot on each extreme side and a large subtriangular mark 
on disk, black; pleure with two black lines on each side. Wings hyaline. Abdomen yellow with 
sometimes a faint tinge of green, black at base and tip, and each segment banded with black superi- 
orly; petiole yellow, black at tip above. Legs yellow, the tarsi inclining to fulvous; abroad line on 
posterior cox above, and interior edge of femora and tibe, and tip of femora, black; the femora 
about as large as abdomen with over 12 minute black spines on inferior edge. Average length 0.20 — 
inch. 

¢ differs in the less pointed abdomen, and somewhat longer petiole, in the scape of antenne not 
being black superiorly and being much more robust; in the flagellum being of the same color as 
scape, and in the coxe having a black line both above and beneath. Average length0.15. Deseribed 
from 10 9's4 Qsbred from Attacus Polyphemus and 2 gis1 Qs bred from A. Promothea. Variable in size 
some 4 4 being much larger than some Q Q. 

Say’s amena, bred froma Thecla, in which no sexual difference is mentioned, somewhat resem- 
bles the © of this species, but differs from it principally in having the thorax quadrilinear with black, 
the petiole black, the pleura black, with four yellow spots, and in the thighs having six or eight prom- 
inent spines, the superior one divided into three or four. 


Tue Crecrorra Cryprus—(Cryptus extramatis, Cresson).—Another Ich- 
neumon-fly often infests the Cecropia worm, the larve filling its cocoon 
[Fig. 41.] so full of their own thin parchment-like 
cocoons, that a transverse section (ig. 40) 
bears considerable resemblance to a honey~ 
comb. ‘The flies issue in June, the female 
presenting the appearance of Figure 41, a, 
the hair-line showing [Fig 40. 
natural sizer, ‘(he 
wings have a smoky 
appearance, caused, as HN 
may be seen when 
viewed under a micro- 
scope, by innumerable 
little hooks regularly 


arranged over their sur- 





face as at d. The an- 
tenne have a pale annulus, the head and thorax are black, the abdomen 
reddish-brown except near the end where it is black tipped with white; and — 
the legs are reddish ringed with black. The male has a more slender abdo- 

men which lacks the ovipositor and the white spot at its tip. This sex 
has not yet been described; for what Mr. Cresson took to be the male 
turns out to be the male of another species (C. nuncius, Say), which infests 
the Promothea worm, and the female of which hasa much shorter ovipositor 
(6). Cryptus samie, Pack., which, for reasons given below, may turn out to 
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be but a variety of extrematis ; and Oryptus Smuthii, Pack., (Proc. Bost. Soc. 
Nat. Hist., IX, pp. 845-6) infest the form that has been deseribed as Samia 
Columbia. 


As the 4 of extrematis has not yet been described, and as upon comparing numerous specimens, 
in conjunction with Mr. Cresson, it appears that his Go extrematis is really @ nuncius, Say, I shall 
append Mr. Cresson’s original description of the Q, with afew amplifications, and then describe the fol 
by comparison. It is proper to add that Say’s description of nuncius is so incomplete that the i is 
notclearly made out, and from ought there is in the text he may have described from a single Q spec- 
imen; and the 4 ¥ of the two species could only be separated by breeding, and by comparison of 
numerous specimens. : 

CRYPTUS EXTREMATIS, Cress., Q—‘‘ Black, shining, somewhat robust; head short and broad; 
antenne as long as the body, slender, black, the 7th to 12th [more often 11th] joints white [or dirty 
yellow], the 3rd and 4th joints long, the 3rd rather the longest, 5th a little shorter than the 4th, and the 
6th abont half as long as the 8rd. [Palpi black or only white at joints]. Thorax finely punctured, 
the dorsal lines rather deep; scutellum subconvex, polished; metathorax finely scabrous, opaque, its 
base smoother and shining, the elevated lines tolerably well defined, forming a large more or less dis- 
tinet,; subrhomboidal central area, lateral tubercles not well defined. Wings faintly tinged with fus- 
cous; neryures and stigma blackish, pale at base; areolet large, subquadrate. Legs pale rufous, [the 
front coxz black] the posterior femora and tibe at tips, and the base and apex of their tarsi blackish 
[basal joint always black], rest of their tarsi white. Abdomen rather stout, sub-ovate, polished, 
rufous or yellowish-rufous; basal segment strongly arcuated, broad at tip; the 4th and following 
joints black, the 6th or 7th [mostly 7th] or both, more or less white above; ovipositor about as long 
as the body [abdomen], rufous, valves black. Length 4—5}, lines; expanse of wings 6—972 Limeseae 

o\—Diflers from @ by his more slender abdomen, by his front cox being rufous sometimes 
tinged, especially above, with black; his posterior coxw black or blackish, especially above; his 
four anterior trochanters paler; his palpi white, the terminal joint a little dusky; his antenne with 
the two basal joints black, the rest brown on the upper surface interrupted by a paler yellowish line 
from joints 9—15 or 16, uniformly pale testaceous on the lower surface; the basal abdominal joint ru- 
fous, more or less tinged with black; the apex of abdomen, or from 5th to last joint, entirely black 
with no white spot. 

Ihave bred 7 Q's, 29 Qs all from one cocoon of Cecropia, and have received 10 Qs, 2 Q's, also bred 
from the cocoon of that species, from Mr. Otto Lugger now of St. Louis. Other specimens bred from 
Cecropia are in the collection of the Entomological Society at Philadelphia and they all agree closely. 

C. extrematis 9 may be distinguished from nuncius Q by the palpi being always mostly black, by 
the posterior tarsi being always broadly black both at base and apex, by the greater length of the ab- 
domen and especially by the greater length of the ovipositor which is as long as the abdomen, or nearly 
so. Evtrematis § differs from nuncius % by the four anterior coxw being rufous, the front ones in- 
clining to black, by the basal abdominal joint being rufous, by the apex of abdomen being black 
with no white spot, and by the posterior tarsi being broadly black at base and apex. 

C. nuncius, Q may be distinguished from extrematis @ by the palpi being more or less white, by the 
posterior tarsi being generally entirely whitish, except terminal joint; by the broader and shorter ab- 
domen, and more especially by the ovipositor being much shorter, never exceeding one-half the length 
of abdomen. Nuncius is distinguished from extrematis o by the four anterior coxw being white, the 
posterior tarsi generally entirely whitish except terminal joint, by the basal sbdominal joint being 
generally black, and by having generally—not always—a white spot on joints 6 or 7, or both. 

Thave bred 6 Qs from the cocoon of Promethea, and Mr. Cresson has examined numerous spec- 
imens of both sexes likewise bred from Promethea; and they all agree, though the species is more 
inclined to vary than ewxtrematis, and especially in the size and conspicuousness of the white apical 
spot. Were it not that Say’s nuncius was also bred from the same species I should feel inclined to be- 
lieve it distinct from the species here characterized as such; but rather than describe a new species I 
prefer to believe that Say inadvertently overlooked the white apical spot on abdomen of Q or that it 
may have been more or less obsolete; and that he either had no 3, or overlooked sexual differences. 

If authors were more careful in describing species, and especially if they would tell us how many 
specimens they describe from, these difficulties in separating them would rarely arise. 

The only other species, which I know of, atall likely to be confounded with extrematis, is one 
subsequently described as Cryptus samiw by Dr. Packard (Proc. Bost. Soc. Nat..Hist. Vol. IX p. 345; 
1865.) and bred from Samia Columbia, Smith, in whose cocoon it forms a collection of its own 
cocoons just as extrematis does in those of the genuine Cecropia. Indeed if we substitute the words 
“‘trochanters’’ for ‘‘cox’? and ‘‘coxw’’ for ‘‘trochanters,’’ in Dr. Packard’s description, itagrees 
in every minute particular with extrematis, except in lacking the apical white spot in the 9. From 
the similarity of habit, and from the exact similitude in every other respect, I strongly suspect, 
therefore, that Dr. Packard has inadvertently misapplied the terms ‘‘coxe’’ and ‘‘trochanters;’’ 
that the white apical spot, which is variable in size, may sometimes become as obsolete inthe @ asin 
the (jj, ana that sami@ should at the most be considered a variety of extrematis. 
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THE AILANTHUS SILK WORM—Attacus [Samia] cynthia, Hiibn. 


(Lepidoptera, Bombycidz.) 


Of the different worms which have been introduced from Asia, either 
into Europe or America, the Ailanthus worm is the only species which has, 
so far, proved hardy; or which has become fully acclimated. Indeed it 
seems to possess the same vigor of constitution so characteristic of the tree 
upon which it feeds, and which enables that tree to flourish on all kinds of 
soil and in widely different latitudes. This merit at once gives it a claim 
to our attention. 

DIFFERENCE BETWEEN THE CASTOR BEAN AND AILANTHUS SILK WORMS. 


There are two insects which very closely resemble each other. One 
was brought from India, and feeds onthe Castor Bean (Ricinus communis). 
It is domesticated in Hindostan and was introduced into France by M. 
Milne Edwards in 1854, and was tested at Paris,and at many other points 
in France, Italy, Spain and Algeria. The silk is soft and glossy, and the 
worm goes through its changes with great rapidity, producing four or five 
generations annually. The rearing of this insect was soon abandoned in 
Europe, because in the first place it had no advantage over the Ailanthus 
worm, and in the second, there was no prospect of obtaining, in that coun- 
try, any great quantity of a raw material which depended on the Castor 
Oil plant for its production ; for there, as with us, the plant is only annual, 
and kills down each winter. It has been ascertained, however, that the 
worm will feed and flourish on Lettuce, Chickory, Willow and Teasel (Dip- 
SaCUSs. ). 

This insect was first figured in 1804 by the English botanist Roxbury,* 
who confounded it with the genuine cynthia under consideration. It like- 
wise feeds upon the Ailanthus, and the resemblance to cynthia in all stages, 
is so great, that it might well be considered as but a Castor Bean feeding 
variety ; the more especially as both insects are known to vary greatly, 
and that in its domesticated state in Bengal, ricini acquires an orange color, 
and looks quite different to what it does in the feral state-+ The hybrids 
of the two are also quite vigorous and fertile inter se. But in 1857 M. 
Guérin-Méneville pointed out what he considered sufficient specific differ- 
ences, and the Ricinus-feeding from is now known.‘to entomologists as 
Samia ricini, G-M. These differences may be briefly set forth as follows: 
While the ege of cynthia is covered with dark particles, that of ricint is im- 
maculate. The full grown larva of cynthia is of an emerald green, with 
black specks, and dark freckles; while that of ricini is of a pale azure and lacks 
the spots. The cocoon of the former is larger, more compact and of a paler 
gray than that of the latter, and while the former produces but two or at 
the most three broods, the latter produces five or six, annually. The moths 
when closely examined will be found to differ in some essential points: 
Cynthia has separated white tufts on the abdomen, while ricint has them 





*Trans. Linn. Soc. of London VI, p. 42, pl. IL. 

+See also some interesting observations by Dr. A. Wallace, in apaper ‘fon some variations ob- 
served in Bombyx cynthia in 1866’’—(Trans. London Ent. Soc. Feb. 4th, 1867.) Where he gives reasons 
fv belicying that both ricini and Guerinii are enfeebled varieties of cynthia. 


[Fig. 42.] 
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united in parallel bands, but these characters cannot be relied on as 
they connect by variations: in cynthia the rosy band across the wings 
is broader than in ricin/: the crescent-shaped lunule on the front wings of 
cynthia is yellow beneath, the yellow being bordered with white above; in 
ricini the white surrounds the yellow, and the lunule is generally smaller. 

A third species by the name of Guerinii has been described, but with 
scarcely any evidence that it is anything more than a variety of either 
of the former. 


RETROSPECTIVE HISTORY OF THE AILANTHUS SILKWORM. 


The Ailanthus silkworm was first mentioned in the writings of mission- 
aries about the middle ofthe last century. In 1760 or 1765, according to 
Dr. Morris, a fair figure of the moth was published by D’Aubenton the 
younger, who called it the Croissant.* In 1773 Drury gave the moth the 
name which it now bears, but its larva, and general habits were not known 
till the middle of the present century. 

The first eggs of the. Ailanthus silkworm obtained in Europe were sent 
“by the Abbé Fantoni, a Piedmontese missionary, from the province 
of Shang Tung, a little south of Pekin, in the north of China, to some 
friends at Turin. Irom these eggs two successive generations of worms were 
produced in 1857, and in 1858 Mons. Guérin-Méneville received from Turin, 
both eggs and fertile females, and experimented with them in the acclima- 
tization gardens in Paris. 

From the very outset this worm promised well. It adapted itself read- 
ily to the climate and its food-plant was everywhere abundant. Soon after 
its introduction into France it attracted the attention of scientific men in 
England and other parts of Europe; and the Emperor himself, charmed by 
the tune of the words chanted to him by M. Guérin-Méneville, and the evi- 
dent prospect of the success of the new enterprise, lent his aid to the carrying 
out of experiments on a large scale, and in the summer of 1859 thousands of 
the caterpillars were reared on M. Aquillon’s property at Toulon, and also 
on that of Count Lamotte Barace, near Chinon, (Indre et Loire). 

In 1859 Mr. F. Moore of the Hast India Museum, reared a few in Eng- 
jand, and exhibited them before the London Entomological Society. Sub- 
sequently they were fully tested in England .by Lady Dorothy Nevill of 
Dangstein, Dr. Alexander Wallace of London and others. Mr. Wallace, in 
1865 published an interesting memoir on the subject, entitled “ Ailanthicul- 
ture,-or the Prospect of a new English Industry,” in which he showed that 
the worm did very well in that moist climate. Indeed it was supposed to 
do better in England than in France, and the following paragraph which I 
quote from the memoir will very well reflect the opinions and hopes enter- 
tained at the time. 


In 1862, at Lady D. Nevill’s town house, I first beheld these beautiful 
larve feeding on the leaves of the Ailunthus glandulosa: In 1863 I became 
possessed, through the kindness of her ladyship, of some eggs and procured 
others from France, and I obtained that summer, as also in 1865, two gen- 





*Planches d’ Histoire nat., enluminées, X, pl. 42. Ins. 
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erations. In confirmation of the statement that the cocoons in England 
were remarkable for their size, M. de Roo van Westmas, writing from the 
Netherlands, a moister and more temperate clime than France, in August, 
1864, says “ The acclimatization of B. Cynthia has perfectly sueceeded, and 
presents a remarkable fact, viz., that the race is, without doubt, ameliorated. 
The moths are larger and more vigorous than those of the preceding year. 
The females laid last year from 100 to 150 eggs, but now give from 300 to 
350, and what is still more remarkable is, that the eggs are larger and heav- 
ier, for whereas before a gramme contained 540—560, now I find only 440—460 
in that weight; this fact appeared to me of such importance that I counted 
the eggs in five grammes taken from a weight of thirty grammes. I found 
the number 2261 which gives an average of 452 eggs toa gramme.” <A 
gramme being equal to 153 grains (nearly), this gives twenty-nine or thirty 
eggs to the grain. My own experience tallies exactly with that of Mr. de 
Roo; specimens bred in 1865, the progeny in part of French eggs pur- 
chased in 1863, exhibited as the result of two years’ acclimatization in Eng- 
land a marked improvement in size, color, ete., in all their stages, as con- 
trasted with their French progenitors, and the cocoons were finer in 1865 
than in 1864. Lady Dorothy Nevill also reports that the English eggs and 
cocoons are finer than the French. If this be proved by further observa- 
tion it becomes an important argument in favor of English Ailanthiculture, 
for a larger cocoon implies a greater weight of silk. 


WHEN INTRODUCED INTO AMERICA. 


In 1861 the Ailanthus worm was introducéd into this country, the credit 
of which is due to Dr. Thomas Stewardson of Philadelphia, Pa. Two able 
and interesting papers on the subject were published by Dr. J. G. Morris of 
Baltimore, Md., in the Agricultural Reports for 1861 and 1862, great hopes 
being entertained as to the success of the new enterprise. 

Since that time the insect has been raised by a great many different 
persons in the United States, and has been fully experimented with. In the 
summer of 1865 I gave it a very thorough trial at Chicago, and raised large 
quantities both indoors and on trees in the open air; and the following par- 
agraphs from an article which was published in the Prairie Farmer of April 
28th, 1866, will serve to illustrate its real value: 

I raised two broods last summer without difficulty, the last worm of the 
second brood having spun on the 23d September. Not one died, either of 
those raised in doors or out on the trees exposed to the weather, except by 
accident or from the attacks of birds. 

So, therefore, as regards hardiness and adaptibility to our climate there 
is little question of its merit, there being few places on our continent sub- 
ject to more sudden changes and extremes of temperature than Chicago; 
but in an economical point of view, the sanguine expectation of its advo- 
cates have not been realized, and notwithstanding the furore which it at 
first occasioned in France and the much that has been said in its favor by 
our Commissioner of Agriculture,* it never will take the place of the Mul- 
berry Silkworm, and M. E. F. Guérin-Menéville is at this day making re- 
searches for, and experimenting with other worms, and has lately laid 
before the Academy of Sciences, Paris, a species of Bombyx (Antherea) which 
was obtained on the frontier of Cashmere and feeds on an Oak, (Quercus in- 
cana). 
The Ailanthus worm has two rather serious disadvantages. ‘The cocoon 








* Isaac Newton was incumbent at that time. 
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is prolongated and its threads are attached by strong and very tenacious 
gluten; for which reasons it has never been successfully unwound, and even 
carding is not an easy operation. In endeavoring to dissolve this gluten 
by different compositions, I obtained great quantities of a soapy substance 
or varnish, which might perhaps be turned to some use. When, by pa- 
tience, I succeeded in dissolving the gluten from a few cocoons, sufficiently 
to unwind them, the thread often broke by the weight of its own cocoon. 
The silk when wound off compares unfavorably with that of some Mulberry 
worms I reared several years ago: the threads have not the gloss, are not 
as thick by one-third, and not over one-half as strong. Mr. Townend 
Glover, Entomologist to the Department of Agriculture, while in Paris last 
summer, made many. inquiries about new silk-reeling machines for the pur- 
pose of unwinding the cocoons, but could learn nothing about them. 


THOROUGHLY ACCLIMATED IN AMERICA. 


Since 1866 this worm has become thoroughly acclimated, and is now 
found in a wild state around the cities of Baltimore, Washington. Philadel- 
phia, New York, Brooklyn and Chicago. Indeed, it had multiplied to such 
an extent in 1870 around Brooklyn, that the Ailanthus trees were in many 
parts of the city entirely stripped of their foliage by it. The bare petioles 
bore unmistakable evidence of the hardihood of the worm, and of its power 
to multiply so as to become a nuisance. Singularly enough, a certain Mr. 
J. Q. A. Warren, who travels between this country and Europe, and deals 
in natural history specimens, was at this very time attempting to get goy- 
ernment aid for the introduction and encouragement of this insect. 

Arriving from Europe, in apparent ignorance of what had already been 
done in this country, and possessed of a sort of a seri-mania, he extolled it 
ina most enthusiastic manner in lectures delivered before the scientific 
academies of our principal cities. 

It has also become so abundant in Australia, where it was introduced 
some years since, that unless kept down by birds, it will soon become a per- 
fect pest. One interesting fact connected with its naturalization as an 
American citizen, is that, as I am informed by Mr. J. S. Ridings of Phila- 
delphia, the moths reared in a wild state in that city have very generally 
become darker than they originally were; thus showing how, in a very few 
years, change of conditions and especially of climate may affect coloration. 
During the past year, for some reason, it has not been as abundant as it 
was in 1870. 


VALUE OF THE COCOON. 


The silk is valuable in the same sense as that of some of our 
native worms, and if ever the supply from the Mulberry silkworm should 
fail, would undoubtedly be turned to good account. It bleaches well, and 
has long been used in China, where it is known to be so durable that a dress 
made from it frequently descends as an heirloom for generations. It has 
for many years been in the market in France, and I saw specimens of man- 
ufactured stuffs from it, both in London and Paris, and they had taken on 
sundry dark colors very well, and looked remarkably fine. I understand 
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also from Mr. P. R. Uhler of Baltimore, that specimens have been woven 
successfully in Paterson, N. J. This class of goods is known by the name 
of Adlantine and might be put to a great many uses, as there is always a 
demand for coarse silks. But it has so far been woven principally from 
carded silk, and no cheap, efficient and simple method of reeling the cocoons 
has been made public. The value of any silkworm depénds on our ability 
to unwind its cocoon. The cocoon of the Ailanthus worm, like that of our 
Cecropia, is open at one end, and though the thread is continuous, and if 
disengaged of the glutinous matter which binds it, may be continuously 
.reeled off; yet such reeling is rendered extremely difficult from the fact that 
the moment the cocoons are placed in the basin they fill with water, sink to 
the bottom, and cause the threads to continually break. 


Several devices for unwinding the cocoons have been patented in 
Europe, but as already stated, none seem to have come into general use. 
The method invented by M. Hig eeol: and described in a report made in 
1864 to the Imperial Society of Acclimatization, in France, will indicate in 
what direction experiments may be made, and I copy the description of that 
method from Dr. Wallace’s essay. M. Forgemol says 


e 


By way of experiment, seeking to follow in your steps, I myself, a 
short time ago, exhibited before you a particular method of reeling open 
<ocoons. This method has since been studied anew, and I have thought it 
right to bring before you the following alterations. Let me “remind you 
that the cocoons conveniently prepared were placed within linen or some 
other fabric permeable to water; were then passed through many waters in 
succession containing soap and potash, in order to separate the different 
layers of silk which | compose the cocoon; were placed, not too dry nor yet 
too moist, ina vessel of a cup-shape (either one or in compartments), and 
were then reeled when ne arly dry—differing from the method of reeling 
closed cocoons, which is done on the surface of water more or less boiling. 

Such was our first method. The following are the modifications result- 
ing from our experie seemed easier, and likely to save time, to have 
a plate divided in several cups, which might be removed at will, and to place 
therein the cocoons for reeling. This plate, of any form, should fit the basin 
of the ordinary winding machine, such as they use in fhe South of France. 
Each cup is pierced with little holes in its centre, for the admission (if desir- 
able) of steam from the hot water in the basin, in order to supply the 
necessary amount of moisture which the cocoons may have lost. No change 
is made in preparing the cocoons and reeling them when nearly dry, but 
they are placed in the moveable cups pierced with holes fitting into the 
plate as described. These plates, with moveable cups, are well suited to 
reel cocoons naturally open, so long as they contain the chrysalis (plein), 
but seem no longer to answer when the cocoons are empty (vides), that is, 
when the moth has escaped. 


In fact, the force used to draw apart and collect the single threads 
{brins), no longer finds a counterpoise in the empty cocoons, which do not 
remain in the ¢ cups, but are drawn out. Hence it becomes necessary to give 
the empty cocoon a certain weight, a certain resistance, sufficient to retain 
them “in situ,’ but not so great as to rupture the threads. After consider- 
able experience, I conteived an apparatus intended to retain the empty 
cocoons, and yet to allow the reeling to proceed easily and.rapidly. This 
apparatus is composed of several “skewers (broches), carrying needles of 
varying height, and it is placed on a basin for the purpose, if necessary, of 
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keeping the cocoons in a state of slight moisture, by means of steam from 
water beneath, more or less boiling in the basin. These empty cocoons are 
reeled, as we have already stated, when nearly dry, but yet they require @ 
certain amount of moisture, which is indispensable for the perfect torsion 
of the several threads (brins), which go to torm the one strand (fil). ° The 
needles have, Ist, an olive-shaped head, which is capped by the empty cocoon, 
suitably prepared beforehand and divested of its outer envelope 2ndly, a 
middle portion sliding through a ring, secured by an upright (guide, parti sur 
les broches) attached to the skewer; and 3rdly, a base, with a blunt point, 
which revolves in a little cup worked in the thickness of the skewer. 

The needles are very moveable on their pivot, and the cocoons being move- 
able also on the olive-shaped heads, turn on them in every direction, tollow- 
ing the position and the direction of the threads as they unwind. The head 
is olive-shaped to avoid making a hole in the base of the cocoon during the 
movement and rotation by the resulting friction, which must ensue were 
the head pointed. The needles are of' different lengths to allow more 
cocoons than one to be reeled offat once, those of the first skewer being the 
smallest, those of the second bigger, and so on according to the number of 
the strands and the required thickness of the thread. The skewers, armed 
with needles of different height, after being capped with empty cocoons 
suitably prepared, are placed on the basin se that two or more may be used 
at once. So arranged, the skewers slide into a groove made into the frame 
of the machine. They are kept apart by a littie bar of division ‘fixed at 
either extremity. When the cocoons are reeled the skewers, whose needles 
are now free, are pushed forwards and removed, they are immediately re- 
placed by others prepared beforehand, and placed ready at the end of the 
groove. There is no interruption in reeling ; the mechanism of the skewers 
and needles is both simple and easy. These, as also the plate with moveable 
cups, are easily and without cost adapted to the well-known machine, which 
seems a great advantage since the old implement for reeling closed cocons 
is now made available, almost without change, by the simple method which 
I have described.” 


ITS NATURAL HISTORY. 


The female depozits, on an average, two hundred and fifty eggs (Fig. 
42,5). These are about 0.07 inch long, oval in form, and of a cream color. 
They are spotted in places with dark green or black particles which can be 
rubbed off and which under the microscope are found to consist principally 
of gum, mixed with minute hairs. They become depressed four days after 
being deposited and acquire a greener hue just before hatching. The shell 
is very hard and tough and the clicking noise mentioned in speaking of 
the eges of mori (p.86) may often be heard. The moth fastens them by means 
ofa gum with tolerable firmness to whatever object she may be upon. 
They are however easily detached, and if subsequently placed on moist 
cloth or paper willagain adhere. They hatch at a temperature of 65° Fabr. 

Larva CHANGES—The young worm is yellow, with adorsal, subdorsal,. and stigmatal row of 
black spots—eaéh row with two to a joint—the anterior one in the stigmatal row being the smallest 
and the posterior one the largest. Between each of these rows, in the middle of each joint, is a black 
tubercle, crowned with white bristles, and there is an additional row (6 in all) which is substig- 
matal. The head is polished black, and there is a black patch on joint 1, on the caudal plate, and on 
the outside of the anal prolegs. The thoracic legs are black, and the prolegs yellow witha black 
mark outwardly near extremity. After the first moult the head is brown and the tips only of the 
tubercles remain black, the rest of the stem being light yellow. After the 2nd moult the color is 
paler, being of a cream-yellow: the head is entirely yellow, except the feelers which are brown, and 
all the tubercles, except the stigmatal row, are cream-colored, with bristles ending in a knob of the 
Same color: the stigmatal row is black, with cream-colored bristles: legs of a bright yellow: stigma- 
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tablack. At this stage a mealy powder begins to manifest itselfon the surface of the body. After 
the 3rd moult it is of a still paler cream-color, and only the stem of the stigmatal tabercles remains 
black, the knob and bristles being cream-colored: the head, legs, and anus are now sulphur-yellow; 
the stigmata are larger, and there are two black spots at base of prolegs and three at base of thoracic 
legs, the central one elevated and forming, as it were, a spine. (These spots are often visible after 
the second moult.) The white powder-like or wax-like secretion, now covers the body giving it a 
most delicate look. After the last moult the tubercles become blue—the lower row having black at 
base—and as the worm approaches its full growth, the white powder for the most part gets 
rubbed off and vanishes. When full grown it appears as in the upper part of Figure 42 and is of a 
light mealy bluish-green, freckled—aside from the black or, as they now often appear, blue-black 
spots already mentioned— with numerous roundish spots of a darker green, more decided laterally 
and ventrally: the head and thoracic legs are shiny yellowish-green, and the prolegs and anal joint 
pale orange-yellow. 


Within a month after hatching the worm spins up, forming its cocoon 
(Pig. 2, 3) within the leaf which is drawn partly around it, and fastening the 
leaf stulklet to the main stalk with strong silk. In five days it becomes a 
chrysalis (Fig. 2, 4) and, if of the first brood, produces the moth within three 
weeks afterwards. The second brood of worms generally have the instinct 
to fasten their cocoons to the more permanent twigs, to which they hang 
securely during the winter; but they often attach them to the leaf stalk, 
with which they are carried to the ground in the fall; and the streets of the 
cities in which they have become wild are often strewn with such cocoons 
which get trodden on and ruined. 

The moth (Fig. 42, 2, 9) is of.a rusty yellow color inclining to green 
and marked with pale lilac and white with transparent crescent spots as in the 
illustration. ‘The males are smaller than the females, having smaller bodies 
and narrower wings, the hind ones, especially, being much less rounded. 
The male antenne are searcely any broader than those of the female. 

The above descriptions are general in their character. The insect is 
not only variable in intensity of markings and coloration; but likewise, to 
an unusual degree, in the time required for development. Some of the first 
ones I bred were very irregular in this respect, part of the second brood is- 
suing as moths in the fall, and part remaining over winter in the cocoon till 
the middle of the following June. I have also had the chrysalis remain not 
only through one winter, but throughout the summer and succeeding sec- 
ond winter, and not give forth the moth till the second summer; though 
the cocoons were submitted to precisely the same conditions under which 
others, hatched from the same batch of eggs, issued in the fall of the year in 
which they were hatched. This is the common experience of most persons 
who have raised the worms in large quantities. 

A high temperature generally hastens their development, as it does in 
‘other insects; and while my summer broods averaged but 25 days from the 
time of hatching to spinning, those of the fall brood which issued the same 
year, averaged 30. A 

Some specimens which I WRpweied to have feeding in 1869 in cages 
containing plum twigs as well as ailanthus, seemed to eat the leaves of ihe 
former with as much relish as of the latter; and no doubt other food-plants 
might be found for this insect, if it were desirable. In Europe they have 
also been fed with success on Rhus coriaria and Pimpernel; while Dr. Wal- 
lace has fed them with Plum and Laburnum producing moths weakened and 


THE STATE ENTOMOLOGIST. 119 


defective in size; and gives a very interesting account of some dwarfs pro- 
duced from celery fed worms. 


BEST METHOD OF RAISING THE WORMS. 


As this worm takes so kindly to our climate, there will be no difficulty 
in rearing it in any quantity in the open air, if only care be taken to pro- 
tect it from the attacks of birds and predaceous insects such as ants, ground- 
beetles etc. It does not seem to be palatable to birds, as Dr. Wallace found 
that none of them touched it in England, except the tom-tit, robin and rook. 
Consequently, by a little vigilance in keeping away enemies, it may be 
reared with but slight loss, upon trees without covering. Yet it would be 
expedient and satisfactory in making an Ailanthery to keep the trees in 
plantation so trimmed and pruned that an awning of some kind of light ma- 
terial could be stretched over them during the feeding season, and removed 
and put away during the rest of the year. A few cocoons, well chosen for 
size and quality, might be left on the trees for breeding purposes, and the 
moths as they issue would soon pair naturally and the females deposit their 
eggs upon the branches of the trees. The males show a wonderful power 
in finding the females, as the following incident will demonstrate. In 1865, 
knowing that the moths I reared in Chicago were the first’that had been 
introduced there, and that there were no others within hundreds of miles, 
it occurred to me that an excellent opportunity was offered to test the at- 
tractive power of the female; this power being generally very strong in the 
Bombycide, and often made use of by entomologists to semble the males of rare 
species. Accordingly I took a virgin female bred indoors before any out 
of doors had issued, and after placing her upon a tree where she inclined to 
remain, went the same evening a full mile away, with the wind, and let 
loose a male with wings slightly notched so as to be recognizable again. I 
hardly expected the experiment to result favorably; but sure enough, the 
next morning the identical male which I had marked was with the female. 
Two broods can easily be produced each year, and the time of hatching of 
the eggs, of the issuing of the moths, and that required for the development 
of the worm, depends so much on the temperature, that the broods can be 
produced at the seasons most convenient and favorable. When this control 
is desired, the eggs and the cocoons must be properly managed. The 
cocoons intended for breeding purposes may be suspended in chaplets so 
that the moths may issue more readily and have good opportunity to hang 
their damp wings as they expand. They may then be coupled and placed 
in wicker boxes or any other well ventilated vessels, from which the eggs, 
when laid, can be easily removed. The eggs when about to hatch may be 
fastened to the trees in various ways, so that the young worms, from the 
first moment of their lives, will find the leaves convenient. They may be 
pasted on to thin wood, paper or linen, and pinned in small quantities to the 
leaf-stalk; or portioned into lots of fifties or hundreds and suspended in 
small muslin bags pinned near a leaf. 

The young worms are gregarious and generally remain on the under- 
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side of the leaves; and as they do not consume much at this period, and are 
more liable to the attacks of their enemies, it may be found profitable to. 
rear them during the first stage indoors upon cut branches or young trees 
in pots. 


A GOOD WORD FOR THE AILANTHUS. 


This tree (A. glandulosus), taken from Japan to Europe in 1851, and for 
a long time supposed to be a sumac and known as the Japan Varnish tree; 
was first rightly described by the French botanist Desfontaines. It is now 
grown as a shade tree all over this country and is one of the most valuable,. 
and at the same time worst abused trees we have. A peculiar odor, remind- 
ing one of the urine of'a male cat, and quite nauseous to many persons, attaches 
to the staminate flowers, and in a slight degree to the leaves and the rest of 
the tree. This odor is even faintly communicated to the silkworm which 
feeds upon it; and is the cause of the prejudice which many have against the 
tree; it.is never disagreeable in the open air, except during the flowering 
season, and may be entirely avoided by growing only the female or pistil- 
late tree, or by clipping off the blossoms of the staminate tree. The advan- 
tages of the Ailanthus so far outbalance this one obnoxious feature that I con- 
sider it one of the most valuable shade trees we have. Growing freely in 
chalky,sandy, or clayey—in the poorest or the richest soil; defiant of city 
smoke or prolonged drought; wonderfully free from insect injuries; easily 
propagated by root or seed; a rapid grower, with a graceful semi-tropical ap- 
pearance—it is quite undeserving of the abuse that has been heaped upon it. 
Away out on the plains on the Kansas Pacific railroad, where tree-planting 
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is yet an experiment, Mr. R. 8. Elliot has had excellent success with it, and 
I was never more favorably impressed with it than in passing through the 
thronged streets of New York and Brooklyn last summer. There it was, 
on every side, presenting its fresh rich foliage to the eye, and giving ele- 
gance to the streets where all other trees either failed or looked unhealthy- 
During the excessive drought of the past year, it held its own in our own 
city of St. Louis better than all other trees; and when it finally shed its 
leaves, they formed a welcome and nourishing morsel to the hungry cattle 
who at that time found little else to browse upon. The female tree may 
always be secured by root propagation and is not only free from the nause- 
ous odor, but grows more symmetrically than the male, and when laden 
with its large seed- bunches, tinted with shades of yellow, orange and crimson, 
it is really beautiful. The Ailanthus is said to impoverish the ground and 
is supposed to furnish the best food for the worms when grown on a chalky, 
or limestone soil. 


[Fig. 45.] 





PROMETHEA MOTH, MALE. 
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THE PROMETHEA SILK WORM—Attacus [Callosamia] Promethea, 


Drury. 
(Lepidoptera, Bombycide. ) 


This is one of our native worms possess- 
ing many charac ers which closely ally it to 
the Cynthia worm. Its cocoon is, like thet of 
the two preceding species, elongate and open 
at one end. It is also double, but the outer 
coat is not loose and rough, but smooth and 
solid like a piece of tough manilla paper; and 
there is very little space, and consequently 
very little floss silk between it and the inner 
coat. The silk is finer, weaker, less in quan- 
tity, and much more closely compacted and 
agglutinated than in the others, and, when 
coupled with the fact that it is suspended by a 
rope or cord, as long as, and often longer than, 
2 the cocoon itself; these qualities render it less 
» valuable than that of either the Cecropia or 
Cynthia worms. Indeed, under present con- 
ditions, the cocoon of Promethea is valueless, 
as it cannot be reeled, and I doubt whether it 
could even be carded. 

The Promethea moth lays her eggs on the twigs of the tree which is to 
supply the worms with food, in clusters of five or six together. They are 
of the -size and form of those of cynthia, of a pale cream color, var- 
iously shaded with a brown gummy substance, which is often mixed with 
the hairs of the mother’s abdomen. They hatch in the latitude of St. Louis 
from the middle to the last of June. 
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LarvyaL CHANGrEs:—The young, in the first stage, is very much like that of cyxthia, being yel- 
low, with six rows of tubercles ; but instead of having two spots to each joint between these tubereles, 
it has two transverse dorsal black stripes on each joint, the posterior reaching a little further down 
than the anterior. The tubercles are blunt, thickened at tip, and are white, except on the thoracie 
and anal joints, where they are tipped with black : they are furnished with long bristles, which are 
also pale, except on the joints just mentioned. The head is yellow, withtwo transverse dark bands, the 
upper one broad and excavated laterally. In the second stage there is no essential change, except 
that the black tips are confined to the 4 uppermost tubercles on the first, and those on the anal 
joints; the black stripes are also more conspicuous. In the third stage (Fig. 43, a) the body is paler; 
the transverse stripes are more conspicuous, the bristles on the tubereles are shorter, haying more 
the appearance of spines, and the two uppermost tubercles on joint 2 are often tipped with black. In 
the fourth stage there is considerable variation, but generally the body is still paler and covered with 
a whitish pruinescence or powder which recalls the powdery appearance of cyzthia at the same age; 
the transverse stripes are broader (Fig. 43, c, represents an enlarged side view of one of the joints) and 
show a tendency to approach between the tubercles; the dorsal rows of tubercles are Sulphur-yellow, 
except on joints 1 and 12, where they are black, and the central yellow tubercle on joint 11 becomes 
more pronfinent; the subdorsal row is entirely black, and the stigmatal row is black on the thoracie 
joints and yellow oni the rest; three black ventral tubercles each side of thoracic joints are now often 
quite conspicuous; the spines correspond in color to the tubercular stalk; the head (Fig. 43 b) is yel- 
low, with the lips and trianzular piece ‘white, and is prettily marked with black, as follows: two 
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black spots on frons, one behin 1 antenna, a stripe around labrum, and one at lower base of cheek: 
the anal legs are also marked above with a rectangular black stripe. In the fifth stage, 7. e., after the 
fourth moult, the appearance is totally changed: the body is of a most delicate bluish-white, with a 
faint pruinescence; all the spiny tubercles become smooth, and with the exception of the four dorsal 
ones on joints 2 and 3 and the large one on joint 11, they are mere rounded,* polished, black or blue- 
black elevations; the four on joints 2 and 3are at first yellow, with a black basal annulation, but they 
soon become red; that on joint 11, which is of the same size, remains yellow with its black base; the 
rectangular black mark on anals becomes sub-triangular; and the marks on front of head generally 
disappear. The legs and anal shield are yellowish, the abdominal prolegs haying each a black spot 
outside, while there is often a minute black spot on eachside of yenter, to correspond with them, on 
joints 4and5. The stigmata are narrow and brown. 

As this worm acquires its full growth, the pruinescence, mentioned 
above disappears, and it acquires a more greenish cast, except around the 
base of the tubercles where there is a more decided blue annulation. At this 

(hie. 44) time it presents the appearance of Figure 43, d. It 
is quite irregular in developing, but usually acquires 
its full growth within a month from hatching. In 
making its cocoon it instinctively fastens to the 
twig, by woolding around it a strong band or cord ot 
silk, the leaf which it intends to use for the pur- 
pose, and connects the leaf with this anchor-band 
by continuing the silken girdle around the leaf- 
stalk. In the wintertime the leaf-stalk shrinks and 
rots, so that the cocoon swings either the whole 





length of its fastening, or but part of its length, 
as at Figure 44. As may readily be inferred, the 
length of this fastening depends on the length of 
the leaf-stalk, and if no leaf-stalk is at hand the 
worm may form a cocoon without a cord. This 
insect is single-brooded, and the cocoons hang 
through the winter and give forth the moths 
during the end of May and beginning of June. I 
have known the latter to issue, however, during the 
same year, but such an occurrence must be considered exceptional. 

The sexes differ strikingly in appearance. As with cynthia the wings 
of the maleare more narrow and more falcate than those of. the female, but 
though the same design is manifest in both sexes, the general color of the male 
(Fig. 45)isa deep rich smoky or amber-brown ; while that of the female (Fig. 
46) is of a lighter rust or reddish-brown. Both havea pale wavy line 
across the middleand a clay-colored border along the hind edges of the wings. 
Both also have an eye-like black spot witha pale bluish crescent inside, near 
the tip of front wings; but the female has a pale angular spot, shaded out- 
side with black, near the middle of each wing, which is only occasionally 
faintly indicated on the underside in the male. The antenne of the male 
are about twice as broad as those of the female.t+ 
































* Sometimes conical on the back of joints 3 and 12. 


+ Occasionally specimens are found combining the pattern of the female with the dark “colors of 
the male, and these should be considered either as hermaphrodites or anomalies, But they haye 
been described as a new species under the name of angulifera by Mr. Francis Walker of the British 
Museum. I have seen the specimens under this name in said Museum and in the collection of the 
Entomological Society of Philadelphia and should not think of considering them anything else than 





[Fig. 47.] 





LUNA MOTH, FEMALE. 
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The cocoons are found upon the Ash, Sassafras, Wild cherry, Tulip 
tree (Liriodendron,) Sweet gum (Liquidambar), Spice bush (Lindera), Maple 
Plum, Poplar, Azalea, Cephalanthus, Snowdrop tree (Halesia), Barberry, 
Birch, Bayberry (Myrica) and Lilac. Of course it does not follow that the 
worm feeds upon all trees and shrubs upon which its cocoon is found: 
on the contrary, there is good evidence that it often prefers to wander onto 
some tree, other than that on which it fed, when about to spin up; and Dr. 
Fitch (Rep. LIT, §80) has shown that in New York it spins up by preference 
on Lilac. But I have fed it successfully on the five trees first mentioned 
while my correspondents in Pennsylvania and Maryland have fed it on Tulip 
tree, Sweet gum and Spice bush ; and there is reason to believe that it will 
feed upon the others. In fact Mr. Chas. 8. Minot of Boston, Mass., informs 
me that at a pinch it will feed on Arbor-vite. It is most commonly found 
on Sassafras and Cherry with us, while singularly enough, Dr. Fitch has 
shown that in his locality, it prefers the Ash, and does not touch Sassafras 
even when adjoining Ash. These facts go to show how a species may get 
to prefer different trees in different sections of a country, and indicate how 
incipient races at first, and in time varieties and species may be formed. 


NATURAL ENEMIES. 


The cocoons are often gutted by birds, hard pushed for food in the 
winter ; while the worm is attacked by several parasites. The cocoon is of- 
ten found to contain numerous other small silken cocoons, very muchas rep- 
resented in Figure 40, but formed of a somewhat darker material ; and from 
these Ihave bred Cryptus nuneius, Say which differs principally from ex- 
. trematis, Cresson, in having the ovipositor shorter than the abdomen as in 
Figure 41, 6; instead of nearly twice as long as at a*. Chalcis marie also 
preys upon it, and Mrs. Chas. S. Minot has bred an Jchneumon, an Ophion 


anda Tachina-fly from it. ‘ 


THE LUNA SILK WORM—Attacus [ Actias] Zuna,Linn. 


(Lepidoptera, Bombycide.) 


Whichever of the preceding moths may carry off the palm of beauty in 
the eyes of different persons, no one will hesitate for amoment to accord 
to Luna, our “queen of the night,” entire supremacy in grace, elegance and 
chasteness. No other N. A. insect can win this distinction from her. All 
the large moths figured in this article on silkworms draw forth expressions 
of admiration from those who see them in my cabinet; but the delicate green, 
relieved by the eye-spots and by the broad purple-brown or lilaceous an- 
terior border ; the soft downy hair of the body, and above all the graceful 





varieties of Prometh:a. From the fact thit this exceptional form has been reared from _cocoons spun 
up around the base of trees, [inter that it is often produced from enfeebled .worms which have fallen 
to the ground. 


*For further details cee yaze 111. 
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prolongation of the hind wings (See Fig. 47) of Luna, are the first to attract 
the eye. The green varies in tint, having éither a cold, bluish, almost 
pearly look, or being strongly suffused with yellow. The body is some- 
times pure white but more generally yellowish or cream-colored, and though 
ig. ae the hind Ue te 
borders of : ; 
the wings 
are usually 
yellowish, 
they are 
sometimes Serene: 
stained with the same deep color as 
the anterior or costal border. 

The cocoon of this insect (Fig. 49) 
is formed within a leaf, or leaves 
drawn together, and in the fall of 
<< the year drops to the ground where 

“SS it remains all through the winter. 
It is whitish or brownish*, closely spun, tough, oval and closed at each 
end; but it is so thin and contains so little silk, that it cannot be unwound 
and possesses no value compared with some of the others. 

The eggs are deposited in small batches on the twigs: they are slightly 
larger than those of cynthia, and more or less deeply colored with a brown 
adhesive fluid. 

The worm feeds with us principally on Walnut and Hickory; but is 
also found on Sweet gum, Beech, Birch, and even Willow and Plum. 





LARVAL CHANGES .—In the first stage the worm is ofa pale green color, with two brown trans- 
verse bands across the head something as in Figure 43, b, and a brown longitudinal mark along each 
side of the body, especially distinct on the four anterior joints and sometimes meeting on the back of 
the 4th. It is covered with setaceous tubercles, placed in precisely the same position, and of the 
same size, as those of Cecropia, Promethea and the others at the same age, the stiff hairs being mostly 
tinged with brown. In the second stage the brown marks on the head mostly remain, but often are 
Jess distinct; the lateral brown stripes vanish and the four dorsal tubercles on joint 1, the two upper- 
most tubercles on joints 2 and 3 and the middle one on joint 11 are generally orange-red. In the third 
stage there is very little change; the upper band on the head usually disappears entirely, the tuber- 
cles become unifyrm in color again, and some of the bristles become more conspicuously black 
and more spinous. In the fourth stage, the tubercles are reduced in relative size, especially the sub- 
dorsal row. In the fifth stage these tubercles become relatively still smaller, and some few other 
changes take place. The full grown larva (Fig. 48) almost cquals the parent moth in delicacy of 
color, being of a remarkably clear pale green inclining to yellowish above and bluish below. The 
sides slope, roof-fashion, from the spiracles to the back, which is comparatively narrow, and where 
the sutures are very deep, causing each joint to form a sort of tubercle having a crescent shaped in- 
denture, and reminding one of those on the back of some of our wood-borers such as the Round- 
headed Apple-tree Borer. There is a longitudinal substigmatal yellow line each side, and a trans- 
yerse yellow line on the posterior edge of the 4th to the 10th joints inclusive. The tubercles are ver- 
million-red, the lower ones darkest, the upper ones verging on to orange; and on joints 2—5 there is an 
additional ventral tubercle each side. The spiracles are deep reddish-brown: the head is bluish- 
green shaded above with light brown, and at sides with darker brownt: the upper lip is produced 
into two appendicles more prominent than in any of the species yet described and serving no doubt 
to steady the leaf which the worm is gnawing. The cervical shield is horny, with a tinge of blue. The 
thoracic legs are brown with yellow at base, and the prolegs light brown with a black outer line just 
above the coronet of hooks. The caudal plate is narrow, bluish, with brown edges and bordered 





* Doubtless according to food-plant. Specimens fed on Hickory have given me the darker cocoons. 
+ Exceptional specimens occur with the head and thoracic legs almost black. 
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above with yellow, and there are plates on the anal legs of nearly the same size, form and color. 
The whole body is sparsely covered with short yellowish bristles, aside from the fewlonger ones 
which emanate from each tubercle. 


‘ 


The moths issue during the month of April up to about the middle of 
May. The worm acquires its full growth in about a month from the time 
of hatching, and goes through the eariler moults quite rapidly. In a state 
of confinement the moths from these first worms have always issued in 
July near St. Louis, and it is quite probable that the insect is frequently 
2-brooded with us though considered single-brooded further north. 

I have never known this insect to be parasitized, but Mr. V. T. Cham- 
bers, of Covington, Ky., has know a Tachina-fly to, deposit eggs upon the 
worm, without, however, preventing its maturing to the moth. 

There is a moth occurring in China (_A. Selene, Leach) which must, I 
believe, be considered identical with our Luna, or at the most should be 
considered only asa variety. Dr. Fitch has minutely described such differ- 
ences as are supposed to separate the two as species. * 


THE POLYPHEMUS SILKWORM—Attacus [ Telea] Polyphemus, Linn. 


(Lepid ptera, Bombycide. ) 


[Fig. 52.] This is the 
insect which, as 
I have already 
remarked, has 
been styled, 
with much jus- 
tice, “ the Amer- 
ican Silkworm ” 
by Mr. L.. Trou- 
velot, of Med- 
ford, Mass. That 
gentleman made 
a series of very 
interesting ex- 
periments in rearing the worm in large quantities in the open air, and in 
1865 he had not less than a million feeding upon bushes covered with a net. 
An interesting account of these experiments, but more especially of the 
natural history of the species may be found in the first three numbers of 
that excellent periodical the American Naturalist. 

The eggs of Polyphemus are deposited singly, or in twos or threes, on 
the under side of a leaf or upon a twig; and as a further instance of the 
fallibility of instinct, Mr. Trouvelot has known them to be deposited in 
the open air upon plants which could not nourish the young worms. They 
are of about the same size of those of Cecropia, less oval—the lateral cir- 








‘3rd N. Y. Rep., §180. ‘Note. 


126 FOURTH ANNUAL REPORT OF 





cumference being nearly cylindrical—and more flattened. They are whit- 
ish, incMning to flesh color on the top and bottom, and encircled 
on the sides by a characteristic broad band of amber-brown, which is the 
natural coloring of the egg-shell and distinct from the brown fluid which ‘is 
secreted with and fastens them to whatever object they are consigned. 
This brown band has a narrow pale spot at the two smaller ends. The 
moths issue with us the latter part of April, or in May, and the female com- 
mences depositing very soon afterwards. The eggs hatch in about ten 
days after deposition. 

The worm feeds on Oak, Walnut, Hickory, Bass-wood ( Zilia), Elm, Ma- 
ple, Hazel, Apple, Rose, Quince, Thorn, Plum, Choke cherry, Sycamore, 
Poplar, Birch, Honey locust, Blueberry and Willow; on the first nine of 
which I have found it myself. It has the general form of that of Luna, 
though the sides are not so sloping nor the incisions so deep. When full- 
grown (Fig. 52) it is a most delicate and beautiful object, being of a clear 
apple-green color, with oblique yellow lateral lines, and tubercles tinselled 
with orange, gold andsilver. The head, spiracles, legs and ends of prolegs 
are of a buff-yellow, the front edge of the first joint sulphur-yellow, and the 

dges of the anal shield purple. 


LARyAL CHANGES.—IJn the first stage the larva is yellow, becoming greener in appearance as it 
increases in size. The tubercles are situated as in the other species and are yellow, capped with a 
whorl of rufous bristles. The two dorsal rows are large, conspicuous, and except on joint 11 uni- 
form in size. Inthe subdorsal row they are large on the thoracieé and 12th joints, but almost obsolete 
onthe rest. In the stigmatal row they are small and of equal size. Each joint has two transyerse 
black lines between the subdorsaland the stigmatal rows of tubercles: the head is reddish-brown, 
and there is a transverse line of the same color on the first joint. In the second stage it is of a beau- 
tiful green; the tubercles are of the same relative size, those on the back having a length of 44 the 
diameter of the body; they are thick and slightly bell-shaped, green at base, yellow in the middle, and 
orange-red at tip, with the bristles or spines mostly black. Only one of the black lines remains 
to each joint and that is very faint, contains the spiracles, and is shaded with paler green behind. 
The head and cervical shield are of a deeper red-brown and the anal plate is edged with pearly whitish- 
green. Inthe third stage there is little change: the tips of the tubercles deepen into coral-red; 
the subdorsal row becomes almost as conspicuous as the stigmatal, and there is no longer any black 
lines between them, though the spiracles are now quite black and well relieved by pale green behind, 
In the fourth stage the tubercles are relatively smaller, the head is of a still deeper purple-brown, 
with the front edge of first joint, and the lateral oblique line, which is now more distinet, of a deli- 
cate sulphur-yellow; the spiracles are deep brown, and the edge of the anal plate is silvery-white 
below, graduating into lilaceous and then into deep purple aboye. As it approaches thefourth moult, 
the tubercles acquire a metalic, or silvery cast, andthe other colors deepen. In the fifth stage the 
seyen oblique lines, connecting the subdorsal with the stigmatal tubercles on joints 5—11 are bright sul- 
phur-yellow, the tubercles appear tinselled and reflect golden, silver and purple hues: the dorsal 
rows give forth but two or three straw-colored bristles, and the subdorsal rows but one of the same 
color, all pointing upward and forward; while the stigmatal row produces one light and one dark 
one which point exactly in the opposite direction. Numerous other stiff hairs spring directly from 
the skin, especially below; the subyventral thoracic tubercles are conspicuous; and there is a faint lon- 
gitudal ventral band. The front edge of the first joint is bright sulphur-yellow, with a soft retractile 
band of slate color between it and the head. 

[Fig.53.] * The cocoon (Fig. 53) is formed of 
strong g silk which when unwound has 
a ids fibre. It is oval and closed 
at both ends, dense and generally fas- 
tened toa leaf or leaves, with which it 
falls to the ground, though sometimes 
it is fastened to twigs and therefore re- 


mains exposed during the winter, te 
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itsenemies. This cocoon is said by Fitch to so closely resemble that of Luna, 
that the two cannot be distinguished from each other, and Harris speaks of 
their great similarity : but with us they are very easily distinguished. That 
of Poly phemus is not only more dense, but its fibres are intermixed and 
cemented with a gummy substance which when dry gives the cocoon a 
hard chalky appearance. This hardness renders the exit of the moth un- 
usually tedious and difficult, and the process has been so well described by 
Mr. Trouvelot, that though I have watched it myself, | repeat his words: 

“But the moth must have some means of exit from the cocoon. In 
factit is provided with two glands opening into the mouth, which secrete 
during the last few days of the pupa state, a fluid which is a dissolvent for 
the gum so firmly uniting the fibres of the cocoon, This liquid is 
composed in great part of bombycic acid. When the insect has accomplished 
the work of transformation which is going on under the pupa skin, it man- 

[Fig. 54.) ifests a great activity, and soon the chrysalis 
covering (Fig. 54) bursts open longitudinally 
upon the thorax; the head and legs are soon 
disengaged, and the acid fluid flows from the 
mouth wetting the inside of the cocoon. The 
process of exclusion from the cocoon lasts for 
as much as half an hour. The insect seems to 
be instinctively aware that some time is required to dissolve the gum, as it 
does not at first make any attempt to open the fibres, but seems to 
wait with patience this event. When the liquid has fully penetrated the 
cocoon, the pupa contracts its body; and pressing the hinder end, which is 
furnished with little hooks, against the inside of the cocoon, forcibly ex- 
tends its body; at the same time the head pushes hard upon the fibres 
and a little swelling is observed on the outside. These contractions and 
extensions of the body are repeated many times, and more fluid is added to 
soften the gum, until under the efforts the cocoon swells, and finally the 
fibres separate, and out comes the head of themoth. In an instant the legs - 
are thrust out, and then the whole body appears; not a fibre has been broken, 
they have only been separated.* 

“To observe these phenomena, I had cut open with a razor, a small! por- 
tion of a cocoon in which was a living chrysalis nearly ready to transform. 
The opening made was covered with a piece of mica, of the same shape as 
the aperture, and fixed to the cocoon with mastic so as to make it solid and 
airtight ; through the transparent mica I could see the movements of the 
chrysalis perfectly well.” 

Mr. Trouvelot also gives some very interesting facts to show the won- 
derful vitality of the chrysalis. He once thrust a pin through a cocoon 
which he wished to preserve, and, as might be supposed, the pin also pierced 
through the body of the chysalis inside. This was done in October, and 
nine months afterwards, in June of the following year, he was surprised to 
find a great commotion in the cabinet where the specimen was pinned, and 
































* As J have already intimated (p. 74) this statement is not sufficiently guarded. 
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the moth with head and legs projecting, endeavoring in vain to escape from 
its prison. To prove also that no air is needed from outside for the proper 
development of the moth, he carefully covered cocoons so as to make them 
air-tight and kept them so covered all winter without in the least affecting 
the exit of the moth. 

The moth (Fig. 50 3; Fig. 51 9) is of a dull ochre-yellow, shaded more 
or less distinctly with innumerable black particles and with a broad gray 
band along the front, or costal edge, and passing over the thorax. There 
is a darker, reddish-brown shade across the middle of the wings, and near 
this shade on each wing isa transparent eye-like spot, divided by a slender 
opaque line, and margined by a yellow and a black ring, the last much 
broader on the hind than on the front wings, being there widened on the 
inside into a large black spot with the part adjoining the eye-spot bluish- 
white. Near the hind margin of each wing is a dusky band, (bluish on the 
front ones) edged with pink-white behind; and near the base of the front 
Wings is a zig-zag crimson line, edged inside with white. There is great var- 
iation in the colors of this insect, dependent in some measure no doubt on the 
food of the larva; and it is a wonder that some of them have not been de- 
scribed as distinct species by those who consider Callosamia angulifera or 
Samia Columbia good species. Specimens occur which have the general tint 
either very dark or very pale; either brawn, smoky-yellow, cream-color, 
rust-red or greenish; while the large black spot on the hind wings is some- 
times replaced by rust-red. 

The male is easily distinguished from the female by his smaller abdo- 
men, and very broad antenne which are, in fact, broader than represented 
in my figure, as I have known them to spread nearly half an inch. They 
have actually been mistaken for a third pair of wings by inexperienced per- 
sons, and my friend, M. Provancher, gives the following amusing account of 
such a mistake in the NVaturaliste Canadien, which he edits : * 

We must look in order to see; and in Natural History perhaps, more 
.than in any other department of knowledge, we must know how to look, in 
order not to be deceived in our observations. One day one of our worthy 
neighbors came to call upon us with a very self-satisfied air. “Oh, Sir,” 
says he, “I can show you—you who are so fond of rare things—an insect 
such as you have certainly never seen.” “Take care: my collection is 
pretty large.” “T Rave seen your collection and you have nothing like it. 
It is a butterfly with six wings!” “A butterfly with six wings?” “Yes, 
sir, with six wings. Besides the four wings in the ordinary places, it hqs 
two little ones in addition on its head. It has a body as stout as that of a 
middling-sized mouse, and two large eyes in its hind wings. All those to 
whom I have shown it say they have never seen anything like it. But 
what is most extraordinary about it is these little wings on its head. What 
can be the use of them?” Recognizing without trouble by means of this 
description the insect that was referred to, we replied: “ You know that 
butterflies are travelers, or rather navigators, in the air. Ordinarily they 
have only four wings, which, if you please, we may liken to the mainsails - 


and topsails of our common sloops or cutters. Probably your butterfly, 
having a longer voyage. than usual to make, has found it advantageous to 
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add a foresail; and I should not be at all surprised if some other one took 
it into his head, to hoist‘a jib ahead of his other sails, so as to be still more 
complete. But in the meantime let us go and see how yours is rigged out.”” » 
Our friend, who had received our raillery with a self-satisfied air, because he 
believed that he should soon have his revenge, by the stupefaction into 
which we should be thrown by the sight of his wonderful phenomenon, was 
quite put out of countenance when, at the first glance that we threw upon 
his insect, we recognized the male of our Polyphemus Moth, and invited 
him to come and see five or six others just like it in our collection. He had 
mistaken for wings the feathered antenne of that magnificent moth, which 
are especially well developed in the male sex, and which he had not taken 
the trouble to remark in the specimens in our cabinet. But far from wish- 


ing to turn aside our young naturalist from his observations, in consequence 


of this unfortunate result of his first attempt, we made him faithfully prom- 
ise to examine well all these little beings which are every day presenting — 
themselves before our eyes; assuring him that, although he would never 
find insects with wings on their heads, he would nevertheless find other 
wonderful things that would interest him. still more. : 

We repeat the same advice to all our readers. Look! observe! exam- 
ine! and you will see wonders without number unfold themselves: before 
your eyes. 

It is a rule, without exception, that no insect has more than four true 
wings. The wings may be split up as in the Plumes, of which the Grape- 
vine Plume (Rep. 38, Fig. 27) is an example; or they may be furnished with 
a membranous lobe as in the European genus Lobophora; but they never 
are increased in number beyond four. 

The principal difficulty in the way of reeling the cocoon of Polyphe- 
mus is the hard matter which binds it; but it is not an insurmountable one, 
and the cocoon could no doubt be improved by a proper process of contin- 
ued selection. The silk, as already stated, is strong and lustrous. 

As with some of the other species already mentioned, two broods of: 
this insect are frequently produced each year in this latitude, though it nor- 
mally appears to be single-brooded in the more northern States. In the 
South it is always double-brooded, the first moths issuing about the middle 
of February in Louisiana. If it is ever grown for silk the South will be the 
most favorable part of the country, for it often abounds in New Orleans in 
such numbers, on Sycamore, Elm, and live Oak—especially the latter—as to 
be easily gathered by bushels. 

The parasites of Polyphemus are, the Mary Chalcis-fly (Fig. 39), the 
Long-tailed Ophion (Fig. 37) and a Tachina-fly which I shall not now de- 
scribe for reasons given in my 38rd Report (p. 150). It differs from that 
which I have bred from Cecropia, principally in its gray color being less 
bluish, and in having smooth eyes; and may be provisionally designated as 
Tachina anonyma.* 








*It belongs, apparently, to Macquart’s genus Mascicera. Ihave bred precisely the same species 
from Citheronia regalis, and others that differ only in being smaller, from Prodenia autumnalis, an wn~ 
described Noctuan, Cynthia cardui, Heliothis armigera, Datana ministra, and Danais archippus ; while 
I have others from Sphinx carolina which differ only in having the apical joint of abdomen rufous. 
The face appears quite golden on the top and the second and sometimes the third abdominal joints in- 
cline to rufous at sides. 


9 . 
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THE YAMA-MAT SILK WORM—Attacus [Antherea] yama-mai, Guér.-Mén. 
(Lepidoptera, Bombycide.) 


[Fig. 56.] This worm is a native of 
the northern parts of Japan, liv- 
ing, as its name (meaning 
“worm of the mountains”) im- 
ples, in the mountainous dis- 
tricts. It feeds on a species of 
Oak known botanically as Quer- 
cus serrata, and called Kunogi 
by the natives. Its silk is pro- 
duced in large quantities in its 
native country and already 
forms an article of export. It 
was first introduced into Europe 
in 1861 and soon afterwards 
named and described by Guér- 
in-Méneville.*: It has been 
found more difficult to acclima- 
tize than the Ailanthus worm, 
aud but indifferent success has 
attended its culture. Yet there 
are striking exceptions and in 
Austria it has been successfully 
‘reared in considerable quantities for several years. Itis withal so valuable 
an insect that further trial is fully justified. In America it has been experi- 
mented with only since 1868, and I have for two years attempted to raise it in 
small quantitiesin Missouri. In 1869, the weather was quite unfavorable, and 
from two dozen eggs I failed to obtain any moths though most of the worms 
passed through the third moult. The eggs hatched prematurely and I had 
to feed the young worms on crushed buds. The disease they died of was 
similar to one which attacks them in their native country, and which has 
also been noticed in Europe. I am very much inclined to attribute it to ex- 
cessive heat. The worms become speckled and blotched, the beautiful clear 
green changes to dull yellow, diarrhoea ensues, the body hangs by the pro- 
legs, a flaccid shapeless mass of putrid fluid which soon bursts through its 
tender and rotten covering, and finally leaves nothing but a dry shrunken 
skin. In 1870 I had a little better luck with a second two dozen, though 
nearly one-half hatched before food could be obtained for them, and conse- 
quently died, and only one went through all its transformations and pro- 








* For details of the history of this worm, and its culture in Monae, the reader may refer more 
especially to the following works: Different papers by Guérin-Méneyille in the Revue et Magazin de Zoo- 
Jogie, and Revue de Sericiculture for the years 1861-3. Le ver a Soie du Chene (Bombyx Yama-mai) son. 
Histoire, sa description, ses meurs, by M. Camille Personnat. Rapport sur une education en mee Peps 
wer du Chene (1863) by F. Blain. Also two essays by Alexander Wallace, M. D., one published in the 
Bee entiins of the London Entomological Society (Vol. V, Part V, 1867) and one in separate form in | 
a . 


[Fig. 55.] 
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duced a beautiful male moth. This specimen was hatched on the 18th of 
April, commenced spinning June 3rd and produced the moth September 8th * 
—thus requiring the unusually long period of nearly five months for its 
changes. 

Mr. W. V. Andrews, of New York, who has taken great interest in the 
introduction of foreign silkworms, gives me the encouraging information 
that last summer, nearly 800 cocoons were obtained from about 1600 eggs, 
in the vicinity of New York. The moths issued at such irregular intervals, 
however, and were so scattered among different experimenters, that no fer- 
tile eggs were produced. 


[Fig. 57.] 


Yama-mai wndoubt- 
edly belongs to the same 
natural genus as Poly- 
phemus, which it closely 
resembles in habit and 
appearance. Its culture 
miy be carried on in 
the same manner as 
that of cynthia, and it 
will suffice here to point 
out such of its peculiari- 
ties as will guide in its 
m inagement. 

The egg is rather 
lacger (Fig. 56 shows it 
of natural size and mag- 
n fied) than that of Pol- 
yohemus, less flattened 
and of a pale straw- 
color with a pinkish 
tint. It appears brown 
from being more or less 
thickly coated with a 
brown tenacious gum, 
~ which may be washed 
,of by any alkaline 
fluid. The eggs should 
bs kept over winter in 
a temperature never 
higher than 40° F. When 
hatching they should be 
moistened or kept in a moist atmosphere. As in the case of our American 
Tent-caterpillar, the young larva is fully developed within a month after 
the deposition of the egg, and passes the winter in a curled-up, quiescent 
state within the egg-shell. 

The worm thrives best in an atmosphere that is cool, moist and shady, 
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and the heat, if it can be controlled, should not exceed 80° F. It is a lazy 
slothful creature, and often rests’ for hours in the position given in Figure 

56. As we eee from Mr. F. O. Adams, who has lately mage an interest- 
ing report on the culture of this species,* the color of the more mature 
worms so thoroughly corresponds with that of the leaf on which they natu- 


rally feed that they can with difficulty be detected while clinging, motion- 


less, to the branches and leaf-stems. They are of a beautiful clear green 
with generally two silvery spots each side on the fifth and sixth joints, and 
a pale yellow line running along the sides. This line, with the position 
which the worm sometimes assumes, strengthens the resemblance to the 
leaf, and I reproduce a rough outline (Fig. 57) from Mr. Adams’ Report 
which will well convey is resemblance to the reader’s mind—the worm 
being outlined at a. 

The life of the worm lasts from 50 to 80 days, and it feeds on all kinds 
of Oak, but prefers those of the white oak group. Dr. Alexander Wal- 
lace, of Colchester, England, to whom I am indebted for specimens of the 
moth, and who has extensively experimented with it, found that the worm 
would feed also on Beech, Apple, Quince, White thorn, Neapolitan medlar 
(Photinia glabra) and Gheeane 


Larva Cuanecrs.—The larva in the first stage is yellow with tubercles corresponding exactly in 
number and position with those of Polyphemus, and the others described at the same age. It has a 
narrow, but distinct, dorsal, subdorsal and stigmatal black line. The four upper rows of tubercles, 
(except the two dorsal ones on joint 3, and the central one on jt. 11, which are large and dark) are yel- 
low and give rise to stout black outwardly-curving bristles; the stigmatal row is black with a white 
basal annulation, and gives rise to white bristles. The bristles are longest on thoracic joints, 
and are all white on the first. Head shiny gum-copal yellow; cervical shield paler, more orange an@ 
Without polish; a black spot on anal shield and on each anal proleg. Thoracic legs black with yel- 
low extremities; prolegs with brown extremities. Approaching the first moult, the yellow color 
becomes more greenish. In the second stage the color of body is greener, the head is chesnut-brown, 
the longitudinal lines are almost obliterated, the medio-dorsal one being of a faint and delicate blue: 
there is a broad lateral band of the same faint blue, with a light yellowish line below it. The tuber- 
cles are longer, especially on joints 2, 3 and 4, the dorsal rows ofa delicate yellow, the lower one of a 
delicate blue with yellowish base. The bristles from all are black with a few scattering pale ones - 
The anal shield is edged with blue. In the third stage there is not much change; the tubercles are 
relatively still more prominent, the lateral ones tipped only with blue, the green of the body is more 
intense, and is speckled with straw-color; and the lateral yellow line is suppressed on the thoracic 
joints. In the fourth stage the change is slight, but from one to three silvery spots appear on the 
lateral yellow Jine, usually on joints 5, 6and7. In the fifth or last stage, and when full grown, it 
presents a most beautiful and delicate appearance, but varies considerably, and the following de- 
scription is taken from those I fed, and more especially from that which produced themale moth. If 
is of the same form as Luna and Polyphemus, the joints being deeply insected, narrowing from stig- 
mata upwards, and flattened on dorsum by a crescent-shaped depression. Head opaque green with 
slight bluish tint, the fiye ocelli distinct and brown; afew pale hairs especially around, and decurved 
oyer, the trophi; antennz with bulbus yellow, the other two joints brown, the last terminating in a 
long seta; epistoma with sutures and margins pale lilaceous; labrum yery large, with pale margins. 
Cervical shield paler than body, only slightly polished, ridged behind, and edged in front with yel- 
low. Body clear yellowish-green; tergum of joints (5—10 especially) paler, and almost nacreous at 
insections; studded with minute (0.02 inch long) short, clavate, sulphur-yellow projections or scales ; 
the tubercles are blue and emit black hairs, and there are besides about half-a-dozen long yellow 
dorsal, anteriorly-curving set on joints 4—11; joint 1 is small and retractile, 2 and 3 large and ren- 
dered square by the prominence of the dorsal tubercles; 5—9 subequal; 9—last diminishing; a lateral 
pale yellow line, faintly edged above with lilaceous, extends from middle of joint 4 to tip of anal 
legs; a silvery spot in this band on joint 5, and sometimes on joints 4 and 6. Stigmata immediately 
below the yellow line, slightly oblique, sub-elliptical, fulvous, with (except on joint 1) a brown 
fringe; a broad triangular brown patch on anal prolegs, and a broad margin on the caudal plate, 
extending and diminishing to anterior part of joint 11, also purple-brown. 





*3rd Rep. on Silk-culture in Japan, p. 8. 
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[Fig. 


58.] The cocoon (Fig. 58) is large, 
> heavy and handsome, and requires a 
full week for its completion. It is 
formed within a single leaf or 
within several drawn together and 
attached to a twig. It is oval and 
usually of a bright golden-yellow 
color on the outside though nearly 









white inside. Those raised out-of- 
doors are more green, while those 
raised in-doors are more yellow, 
and white specimens have already 
been produced. The silk is strong 
and valuable; it bleaches well 
and may then be dyed; fewer 
\threads are required to make a 
strand than in that of mori, and it 
unwinds with perfect facility, by 
the ordinary process. ' It shows its 
affinity to that of our Polyphemus 
by the gum which surrounds it containing a chalky or calcareous substance 
which may be noticed upon tearing or rubbing the cocoon. 


ip \ 


The Moth (Fig. 55, male) is magnificerft in point of size and color. 
The front wings are broadly falcate and more so in the male than in the 
female. The collar and broad costal margin are always of an ash-gray- 
The eye-spots are surrounded with more or less pink and yellow, white and 
black, the black always being on the outside. The broad lines across the 
wings are either wavy and slate-colored, with an inner wavy coincident 
shade, or more straight with a whitish outer shade, relieved by a darker 
more reddish posterior shade. The posterior margins are either paler than 
the general surface, or ornamented with a dark wavy line. The median 
shade across front wings is either very distinct and scolloped, or obsolete ; 
and there is either one or two such shades on the hind wings. The species 
varies, in fact, very much in the detail of ornamentation, and in general 
color, being either yellow, brown, grayish or olivaceous, and some speci- 
mens much resembling certain forms of our Polyphemus. 


According to the testimony of those who have had most experience 
with this species in Europe, coition invariably takes place at night, and 
lasts but a comparatively brief time. As the moths issue very irregularly 
and the males are apt to appear many days before the females, and as it has 
been further ascertained that unless they emerge within a day or so of each 
other, the sexes show little affinity ; it is best to retard the male cocoons. 
This can be done by first separating them, by weighing as described on 
page 97, and keeping the male cocoons ina cooler place than those of the 
female 

From the foregoing it is evident that while yama-mai is the most valu- 
able silk producer next-to mori; it is‘nevertheless very difficult to rear. It 
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cannot well endure a heat beyond 80° F., and will doubtless thriye best in 
the more northern States, for it will bear a moderate amount of cold, even 
below freezing point, for brief periods, with impunity. It is invariably 
single-brooded, and runs a longer course of life than any of the other 
species treated of. The hatching of the eggs must be retarded till the first 
oak leaves (the buds of the Post oak are among the earliest to swell, but 
some species of the black oak group, especially the Laurel-leaved oak, leaf 
out first) put-forth, and moisture, which is prejudicial to the Mulberry silk- 
worm, is grateful to this one at all times. I have already said that the 
embryo larva is fully formed soon after the egg is deposited. Now all our 
eggs, so far, have been obtained indirectly from Japan via Europe, and in 
the transit they must necessarily be subjected to too much dampness and 
confinement, too great changes from heat to cold, and the reverse; and the: 
vitality of the young worm thus impaired. Mr. Andrews * believes that 
to this fact must be attributed much of our failure in this country, and I 
fully concur with him. In thiscountry which, compared with Europe, is so- 
rich in oaks, and in the large silk-producing insects so closely allied to 
yama-mai,and which is so varied in climate, we certainly ought to meet 
with better success than our European friends; and until we procure eggs. 
more directly, or obtain them from insects reared in this country, 80 as 
to preserve them in uniform and favorable conditions, it cannot be said 
that we have taken the proper steps towards acclimatizing it. Let us hope 
that friend Glover will induce Minister Capron to send direct from Japan 
a good supply of eggs, next winter, to experiment with! 

Before concluding my notice of this insect I will transfer from the third 
Report of Mr. F. O. Adams, already alluded to, the following excellent 
account of rearing it in Japan, which will be found valuable and interest- 
ing in this connection : 

The eggs of the Yama-mai are deposited by the female on the bars of 
cages made of plaited bamboo strips, of the bell-like form delineated in the 
sketch (Fig. 59). This is probably towards the end of July, and the cages 
are hung up one under the other, in rows of ten, under the eaves of the: 
roof where ventilation can be secured without exposure to sun, rain, or 
smoke. 

In the 10th month (November-December) it is generally the custom to 
take the eggs off the cages with the fingers, and place them in hempen trays 
of oblong form, with wooden rims about three inches high. Care must be 
observed that the eggs are not crowded one upon another. The trays are. 
placed upon the verandah. A cold atmosphere is essential at this stage. 
Sometimes the eggs are not detached from the cages, and the latter are 
placed in a shed outside the houses, where good ventilation can be secured.. 
The walls of the shed are formed ofa coarse matting composed of reeds, and, 


the roofs should be constructed of such material that no rain can penetrate 
inside and injure the eggs. About the end of the 2nd Japanese month 


J 55% 
(say the beginning of April) the eggs are collected in small hempen bags, 
which are placed in boxes pierced with holes, in order to admit of proper 
ventilation. These boxes are either suspended out-of-doors amongst the 
trees where no sun can reach them, or kept in a cold cellar, where they are 
put into deep holes dug in the ground. This operation is only necessary 


when the hatching has to be retarded, because the buds of the Kunogi have 

















ne 


* Scientific American, March 18th, 1871. 
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not come out. The eggs, in short, have to wait for the buds, which are ex- 
pected about the 88th day after the Japanese new year, (say at the end of 
April or in the first ten days of May), though they may "be much later. As 
soon, however, as the buds have come out, “all the eggs, whether from out- 
side or from the cellar, are brought into the house, and fixed with paste 
made of barley, or still better, of buck-w heat, on the middle of slips of 
paper five inches long and a quar ter ofan ich, broad. About ten eggs are 
placed upon each paper, and all the slips are then taken to the plantation 
and tied to the branches of the Kunogi in a single knot, which the nature 
of Japanese paper readily admits of, the two nde standing out at right 
angles to the branch. ‘The paper thus surrounds a small sec tion of the tre Be, 
the eggs lying on the external surface. The slips are placed in such man- 
ner that the eggs may have a northern aspect, and not be exposed to the 
sof the sun. One slip is sufficient for a small plant, two or three may’ 
Ve aahed to a large one. In four or five days the hatching will com- 
mence, and it continues for five or six days more; the young caterpillars, 
on leavi ing the shells, immediately crawl from the papers upon Kunogi, and 
seek theleaves. Wesawa number of these papers still remaining on the trees 
as they had been tied before the hatching, with the empty shells sticking, to 
the surfaces, and we untied some and br ought them away with us as 
specimens. 






The length of time between 
hatching and spinning, during 
the whole of which the larve re- 
main in the open air, passing 
through four periods of rest, 
reckoned at about 60 days, more 
or less, according to the temper- 
ature. We were told that the 
first rest commenced on _ the 
seventh day, and continued for 
two days, that the succeeding 
three periods of activity and 
torpor were severally longer 
than the first, and that the spin- 
hing commenced about ten or 
eleven days after the fourth rest. 
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Three days after the com- 
mencement of spinning, said our 
informants, the hinder part of 
the cocoon is seen to be stained 
awhite color. This comes from 
the secretion of the Yama-mai 
Ses which it emits after having finish- 
ed pone: Sime cocoons are ere taken off the Kunogi, together with the 
leaves to which they are attached, and a small portion of the branches. 
They are then brought into the house, and placed upon shelves. About ten 
days subsequently the leaves are str ipped off, and the cocoons, held by the low- 
er and broader ends, are shaken. Those which do not rattle are considered to 
contain dead chrysalides, and after having been dried through the action 
of a charcoal brazier, are reeled. Those which rattle on being shaken are 
considered to be in wood condition, and such of themas are to be reserved for 
seed are placed in trays, and the moths emer #e in about twenty-five days. 
from the time of spinning. The remainder are, of course, subjected to heat, 
in order to kill the chrysalides, and are reserved for reeling. 


i\ ) 
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The moths emerge between 4 in the afternoon and mght, and the great 
majority of the first moths are males. The proportion was stated to us to 
be 300 males to 10 females.* The males are then secured in the bell-shaped 
cages already mentioned, and as the females emerge, they are distributed 
among the males. It would be best, we heard, to place but one couple in a 
cage; in practice, however, several couples were put into the same, other- 
wise there would not be sufficient cages. One of the men said he had as 
as many as 500. The bottoms of the cages are then closed with paper. 
The coupling commences in the evening, and lasts ten or twelve hours,f 
after which the males are thrown away and die. It happens now and then 
that other males, coming froma distance, fly to the bars of the cages and 
couple with the females inside; these however are looked upon not as legit- 
imate husbands, but as interlopers, and their presence or absence does not 
enter into the calculations of the rearers of this district. The females then 
lay their eggs, as already stated, on the bars of the cages. This operation 
lasts four or five days, the average number of eggs to each female being es- 
timated at from 150 to 200. The females then die. -The best eggs are those 
laid on the first two or three days, and it is considered preferable that 
the males which emerge on one evening should couple with the females 
which emerge on the following evening. 

The same process which has already been described is then adopted 
with the new eggs. 

The men to whom we spoke did not seem to trouble themselves much 
about the Uji. They all allowed that this parasite preys upon the chrysalis of 
the Yama-mai, and they considered that it was more prevalent after a rainy 
season. They even talked of ten Uji found in one chrysalis. To our ques- 
tions as to how they knew whether it existed, and at what stage of the 
Yama-mai’s life it was observable, we received the invariable answer, that 
they could only detect it after the worm had become a chrysalis, which did 
not rattle in the cocoon when the latter was shaken; that such chrysalides 
never turned into moths, and generally contained Uji. 

With regard to other diseases, they stated that after the 4th rest dark 
spots sometimes come out upon the worms, which subsequently die before 
spinning : that they are also subject to attacks of diarrhcea, which prove fa- 
tal; that another disease shows itself by a watery fluid exuding from the _ 
pores, the worms turning a brown color and then dying. No particular 
names appeared to be given to these maladies. Our informants also said 
that if a considerable amount of rain falls whilst the egg-papers are attached 
to the Kunogi in the open air, the eggs are apt to be spoiled, 

We were shown a species of creeping plant called Tonzuru, with leaves 
resembling those of the Convolvulus and a dark stem, which sometimes 
clings to the Kunogi. Ifthe Yama-mai eats of these leaves, itis poisoned and 
dies at once. 





*Itis not clear what our author here means; but probably that in a given lot of cocoons 300 males 
will appear by the time 10 females have issued. If he means that the sexes are proportioned as 300 ¢ 
to10 0, then the statement is erroneous, as in a given lot the females predominate at last, so as nearly 
to equal the males in number. 


+ This is also most probably an error; for there is abundant evidence to show that coitus lasts sel- 
dom as long as an hour. 
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THE PERNYI SILK WORM—Attacus [Antherea] Pernyi, Guér-Meén. 


(Lepidoptera, Bombycide) 


[Fig. 61.] 


This is also an oak-feeding species which has 
been introduced from Northern China, and it so 
closely resembles yama-mai that a few remarks 
by way of comparison with the latter, will serve 
my purpose. 

It was named after M. Perny, a missionary 
who, in 1850, sent it to France from Mandchouria, 
China. It has been cultivated in Europe with 
better success:than has attended the culture of 
yama-mai,and in this country the success with it 
has also been greater. It develops more rapidly 
than the yama-mai and differs essentially from 
that species in being double-brooded, and in pass- 
ing the winter in the chrysalis state, like cynthia 
and our native species. This trait gives it agreat 
advantage over yama-mai, as not only can more 
silk be produced, but we can more easily obtain 
sound eggs. It is also less affected by confinement 
indoors. Its cocoon is not so valuable, though 
ranking third best of the eight species treated of. 

The egg (Fig. 61, enlarged and natural size) is of about the same size, 
form and color. The worm in the first stage is of a chocolate-brown with 
the tubercles reddish and emitting reddish bristles. In the second stage it 
is yellowish-green ; in the third and fourth it becomes greener, while sil- 
very spots begin to show at the base of the anterior tubercles. In the last 
stage it is of a dark green with a faint reddish lateral line over the stigma- 
ta; the head and legs are light brown with black spots and the triangular 
anal mark is chocolate-brown. In form and general appearance it resembles 
yama-mai. 

The cocoon (Fig. 61) is suspended by a cord which does not, however, 
materially effect its reeling properties, as it is attached only to the loose 
outer silk. The silkis y cigceie stout, brilliant and-valuable. It is 
almost twi¢e as thick as that of yama-mai and stuffs made of it are said to 
have the appearance and nature of mixed silk, cotton and wool. 

Some eggs which I received from Dr. Wallace, of England, in 1869, 
were so injured on the way hither that but few of them hatched, and none 
of the worms completed more than one moult. I have not, therefore, been 
able to present a figure of the worm, but through the courtesy of Dr. Wal- 
lace, who sent me specimens, I present good figures of the cocoon and 
moth. The moth (Fig. 60, female) bears a striking resemblance to yama- 
mai, and varies nearly as much in color. The tips of the front wings are 
generally a little more curved; there is less black about the eye-spots, the 
hind wings are less produced behind, so that their transverse band is more 
in a line with that of the front wings, and the ground color is usually darker 
and more uniform. 
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In China the species is reared in the open air in a wild state, and also 
in-doors on cut branches kept fresh by insertion in vessels containing water. 
In this country Mr. Andrews obtained cocoons from the first brood of 
worms by the 4th of July: the moths began to issue about three weeks 
later; copulation immediately ensued, and by the middle of August, or 
about ten days from the time of laying, the second brood of worms began 
to hatch. He also found that the worms would feed on Beech and Sweet 
gum. 

The Tusseh Silkworm (Attacus Mylitta—Antherea Paphia), an insect 
found in India, and which is quite common in the wild state, especially in 
Bahar, Assam and Bengal, feeding on the Rhamnus jujuba, is very closely 
allied to Perny’, and should, perhaps, only be considered a geographical 
race. It bears the same relation to Pernyi as does the India castor-bean- 
feeding ricini to the Chinese ailanthus-feeding cynthia; and differs princi- 
pally in the cocoon which is more solid, and hangs by a more solid, harder 
cord. It has never been introduced into America, though its silk is much 
used in its native country, and, if not put into hot-water, the goods made 
from it have a wonderful durability. 


ws SUMMARY. 


There can be no good reason given why silk-culture may not become one 
of the industries of this country, or of our State—especially if fostered at the 
start. I would, however, advise no one to enter into jt on a large scale, as 
a business. The raising of silk is seldom lucrative, even in the most favor- 
able countries ; for in this as in most other industries, the principal profits 
accrue to the middle men, reelers and manufacturers ; but on a small scale, 
and prosecuted in connection with other branches of Agriculture and Hor- 
ticulture, it will give most desirable returns for the time employed. The 
erection of a few reeling establishments is absolutely necessary to establish 
this industry. 

For in-door culture, no worm surpasses the Mulberry species (mor/). 

out-door culture none at present surpass the Ailanthus species (cynthia), 
though if yama-mai and Pernyi can once be acclimated, their cocoons are 
more valuable. Of the native worms Polyphemus is the most valuable 
and important, its silk being easily reeled and of excellent quality : Cecropia 
comes next in order, its silk being reeled with difficulty, while that of 
Promethea and Luna is of less value, has never yet been, and probably 
\ cannot be, reeled. 
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INNOXIOUS INSECTS. 


- 


THE HORNED PASSALUS—Passalus cornutus, Fabr. 


(Coleoptera, Lucanide.) 


Many an one will doubtless 
recognize in the insect illustrated ° 
at Figure 62, c, the “bug” with 
which he, or she, as a child, was 
wont to play at “oxen” —the 
curved horn on the head forming 
such an inviting projection on 
which to hitch, by means of a 
thread, small chips and other 
diminutive objects, to be dragged 
by the rather awkward beast of 
of burden. Every pioneer in 
this Western country, as he rolled over huge decayed logs, in the work of clear- 
ing his land to make it ready for the plow, must have become familiar with this 
highly polished coal-black beetle. Every woodsman who has split or 
grubbed an old stump, will be likely to recognize in this horned “ bug” an old 
acquaintance. “Kvery entomologist who has dug into or pulled to pieces old 
rotting stumps, in search for other treasures, must time and again have seen 
this lazy, clumsy Passalus tumbling down with the loose and crumbling. 
dust and excreta of its own making, and expressing its disapproval of such 
summary disturbance in the plainest manner, by emitting a peculiar half 
hissing, half-creaking noise. And though met with at almost every step in’ 
his forest rambles, 





‘* Where wild birds sing beneath the leafy bowers,’’ 


the inquisitive student has no doubt found himself repeatedly examining 
apecimens, not only to admire the elegance and beauty of form, but to as- — 
certain the means by which the peculiar noise is produced. A. sufficiently 
careful examination will end in the knowledge that it is caused by the rub- 
bing of the rather horny terminal joints of the abdomen, known as the 
pygidium, against the inside of the hard wing-covers. 

This insect cannot be considered injurious in any sense of the word, 
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and might with propriety be introduced in the section of “Beneficial In- 
sects.” It is never found in sound or green wood, but invariably in that 
which is decaying; and it very materially assists and hastens the reduction 
of stumps which might otherwise remain treble the length of time to occupy 
valuable ground, and serve as an eye-sore,to the careful farmer in wooded 
countries. Unseen and unheard it carries on incessantly the good work of 
converting useless timber into mould which enriches the soil; and this has 
been its office in all the past ages of its existence. A decaying, moist con- 
dition of the wood is necessary to its development, and it will be found most 
common on low moist ground, and in Oak, Hickory and Sweet gum logs or 
stumps. 

Common as is this beetle, its larva and pupa are rarely seen, and seem 
to be unknown even to most entomologists, while no good figures of them 
have been published. 

The larva (Fig. 62, a) is of a very exceptional character being the only 
one in this country which possesses but four well developed legs, for though 
many butterflies in the imago state have the front pair functionally impo- 
tent, no other insect than our Passalus exhibits a similar feature in the 
larva state. Indeed the only other larvee in the whole Class of Insects 
which are similarly characterized, are those belonging to the same genus in 
other parts of the world. The third pair of legs really exists, however, in 
a rudimentary state, as shown at Figure 62,d. This larva is of a bluish- 
white color with the anterior joints broader and flatter than the rest. It 
transforms in the fall of the year, within the wood it inhabits, to a whitish 
pupa (Fig. 62, b) in which the front pair of legs is thrown forward under the 
head, and the horns of the future beetle show plainly on its top. The pupa 
lasts but about a fortnight, when, throwing off the pupal garb, it becomes a 
perfect beetle. At first the parts are all beautifully white and delicate; 
then the head, thorax and limbs gradually become amber-brosn, and lastly 
the wing-covers assume this color. The whole body then deepens very 
gradually so that many days elapse. before the coal-black color is acquired; 
and in the month of August the beetle is as often found brown as black. 
As larve only half grown are found in company with those that are full 
grown, they require at least two years to mature. 


PASSALUS CORNUTUS Fabr.—Larva—Color bluish-white, with a dark medio-dorsal line; polished, 
with scarcely any hairs; 13 joints exclusive of head; slightly arched; the thoracic joints broader and 
flatter than the rest [though in alcoholic specimens they often appear the reverse]; joint 1 witha promi- 
nent neck-wrinkle underneath, and with a slight horny depression each side above, the promimences 
hnmediately outside of the depression being often marked with dark brown; abdominal joints, 4—11 
inclusive, each with a broad, slightly elevated fold, occupying the hind 2s of the joint in the middle 
of the back, gradually increasing until at the sides it occupies the whole width of joint; 13th or anal 
joint, bulbous, as long or longer than any of the others; anus transverse, surrounded by triangular 
folds. Head, except the parts mentioned below as dark brown, light rust-brown; rather small; 
flattened above; smooth, with a few stiff lateral yellowish hairs springing from ocelli-like dots; an- 
tenng. 3-joimnted, the basal joint broad, short; 2nd only half as wide and about the same length; 3rd 
brown, as long as 1 & 2 together and fusiform; epistoma large, transverse, divided in two by a brown 
transverse line; labrum smaller, transverse-oval, and sparsely furnished with stiff, yellow hairs; 
mandibles moderately large, with two sharp-pointed teeth at extremity and a larger single tooth in- 
side; brown with the teeth black; maxille composed of a basal transverse piece, a stout cardinal 
piece; two inner lobes, well separated, pointed and curved inwardly in the same direction as the 
madibwlary teeth and with their inner border fringed with stiff hairs; maxillary palpi 3-jointed, the 
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basal broadest, 2nd rather longest, 3rd brown, fusiform, constricted a little near the tip, and directed 
inwards; labium narrow, elongated, divided into 3 transverse pieces, the basal as long as the other 
two combined, the 3rd or palpigerous piece short and trapezoidal with a square, horny, brown plate 
extending between the palpi; labial palpi 2-jointed, joints of about equal length, the 2nd fusiform _ 
and directed inwards. Legs, well developed only on joints land 2, béing long, with a stout thigh, 
a slightly curved shank, and a fine-pointed horny claw; rudimentary on joint 3, consisting of a sim- 
ple horny process, projecting obliquely outwards under the second pair of legs, and armed on the in- 
side with5 small blunt teeth (Fig. 62, e). Stigmata 9 in number, the first in a line with the others, on 
posterior portion of joint 1, the others on anterior portion of joints 4—11 inclusive. Average length 
1.60 inches. 

Described from one living, and two alcoholic specimens. 

Madame Merian, in her work on the insects of Surinam, Pl. 50, has figured what purports to be 
the larva of Passalus interruptus with six legs, but as she has incorrectly figured, on the same plate, 
what is apparently a Lamellicorn larva for that of Buprestis gigantea, the probability is that her Pas 
salus larva is equally spurious. Chapuis & Candéze (Catalogue des Larves des Coléopteres, 1853) des- 
ervibe and figure that of P. distinctus which, as inours, has but 4 well developed legs. In their de- 
scription they allow but 2 joints to the antenne, and consider the joint which I have described as ba- 
sal but a part of the head; in cornutus it is certainly well divided by sutures from the head. They 
likewise consider the anal joints 9and 10 as but one, but, though bearing no stigmata, they are as 
thoroughly and distinctly segmented as are any other two joints of the body. Ihave not at hand the 
description of cornutus by Burmeister, to which they refer, but if he mentions more than nine pair 
of stigmata, as they indicate, he errs. My. Walsh (Proc. Ent. Soc. Phil., III, p. 559, note) speaks of 
the rudimentary legs being ‘‘ decussated on the sternum.’’ If the larva has the power of moving them, 
they may possibly be found in such a position but I have never seen them thus crossed. 

Pupa—(Fig. 62, b) White, with all the parts of the beetle distinctly traceable, the head bent al- 
most at right angles from the thorax, the jaws, enclosing the labrum, projecting prominently nearly 
in the same direction, and the front legs brought obliquely forward under them. The third pair of 
legs fully developed. 


THE GREAT LEOPARD MOTH—Lepantheria scribonia, Stoll. 
(Lepidoptera, Arctiade. ) 


There is a large Family of moths, known as Arctians or Tiger-moths, 
which is rendered conspicuous by the beauty of design and boldness of con- 
trast in color which its members generally present. There are two whose 
caterpillars are Often seen, either rolled up cozily under some plant or 
crawling rapidly across a path, but which are not by any means generally 
known in their more beautiful and perfect states. They were both more 
than usually common the past year, and both have very similar habits. 
They neither of them can be considered injurious; but a brief account of 
their transformations, in this department of my Report, will doubtless 
please and gratify many an inquisitive reader, who has wondered what 
these “hedge-hog” caterpillars produce. 

The species above-named is the largest, and perhaps the most beautiful 
of the Family in North America. 

[Fig. 63.] Its larva (Fig. 63) may be called the Large 
Black Bear, as the hairy worms of our different 
Arctians are popularly called bears, and the 
Family name was derived from the Greek word 
for “bear.” Itis often observed in the fall of 
the year, though few persons have ever seen the 
moth which it produces. This larva is black, 
and so thickly covered with jet black spines as 
almost to hide a series of roughened warts on 
each joint, from which the spines spring. When 





142 FOURTH ANNUAL REPORT OF 


disturbed, it curls itself up, and then the sutures of the joints are seen to be 
reddish brown, in strong contrast with the black of the rest ofthe body. If 
carefully observed, the spines will be seen to be barbed, as represented at b. 

This worm feeds, mostly during the night, upon the wild Sun-flower 
( Helianthus decapetalus ), the different species of Plantain ( Plantago), and 
upon Willows. My friend J. A. Lintner, of Albany, N. Y., thinks it like- 
wise feeds on Black Locust, as he has often found it beneath that tree and 
has fed it on the leaves. It comes to its growth in the fall, and curls up 
and passes the winter in any shelter that it can find, being especially fond 
of getting under the bark of old trees. In the spring, it feeds for a few 
days on almost any green thing that presents itself; and then forms a loose 
cocoon, casts its prickly skin, and becomes a chrysalis. The chrysalis is 
black, and covered with a beautiful pruinescence, which rubs off almost as 
readily as that covering a Duane’s Early plum. It has a flattened blunt 
projection at the extremity, armed with a few barbs and bristles. 

In a few exceptional instances I have known both this and the follow- 
ing species to go through all the transformations and produce the moth in 
the fall. The chrysalis state lasts but about a fortnight when the moth es- 


The accompa- 
nying illustration 
(Fig. 64) represents 
the female moth at 
a,and the male at- 
b. The upper por- 
tion of the abdomen 
is steel-blue, or 
blue-black, marked 
longitudinally 
along the middle 
and sides with yel- 
low or orange. 
With this excep- 
tion, the whole in- 
sect is white mark- 
ed and patterned 
with dark brown, 
as in the figures. 
The male differs from the female principally in his smaller size and more 
acuminate ‘wings, and by the narrower abdomen, which is also generally _ 
duller in color, with the pale markings less distinct. The markings on the 
wings, vary in a striking manner in different individuals, the oval or ellip- 
tical rings sometimes filling up, especially in the male, so as to look like 
black blots. This insect is considered rare in New England, but is much 
more common in the Mississippi Valley. It occurrs still more abundantly 
“in the Southern swamps, where the larva is dubbed ‘‘ Fever Worm” by the 
negroes, under the absurd impression that it is the cause of fever and ague. 





. 
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As an illustration of the wonderful power of resisting extreme cold, 
which this caterpillar possesses, I will quote the following experience com- 
municated to me by Mr. Lintner. He says: “I had placed one for 
hybernation in a small keg among leaves, which I inserted in the ground. 
During my absence from home, either the thawing of the snow or the wind 
had overturned the keg, and driven away the leaves. On my return I 
found the larva remaining, but stiftly frozen, with its head encased in ice 
and fastened to the ground. Asan experiment I detached a piece of the 
ground with the larva, and placed it ina warm room. On the thawing of 
the larva and the release of its head, it was restored to activity.” 

ECPANTHERIA SCRIBONIA, Stoll.—Larva—(1I know of but one good description of this larva, and 
that by Mr. Wm. Saunders, in Proc. Ent. Soc., Phil., I, p. 29; but as that is not as full as it might 
be, I give the following): Average length 244 inches. Head black, polished, brownish at sides and 
below; epistoma, antennz and palpi more or less distinctly glassy white, the joints of antennz marked 
with light brown, cervical shield brown-black. Body above black, inclining to brown laterally; 
bright reddish-brown at sutures, showing in strong contrast, especially between joints 3—10 when 
the larva is curled up, but scareely visible when straizhtened and contracted. Verrucose warts 
arranged as follows: On joint 1, two each side of cervical shield; on jts. 2 and 3, a transverse row of 
8; on jts. 411 inclusive 12, the 4 on dorsum trapezoidal, the two anterior ones approaching nearest; 


on jt. 12a transverse row of 6. Venter dull purplish-brown, the legs of the same color, the legless 
joints with 4 small verrucose warts. Hairs barbed, stiff, spine-like and jet black. 


® 


THE ISABELLA TIGER MOTH—Arctia Isabella, Smith. 


(Lepidoptera, Aretiade. ) 


The larva of this insect (Fig. 65, 
a) is very common with us and is 
familiarly known by the name ofthe 
Hedge-hog Caterpillar. It is thickly 
covered with stiff black hairs on 
‘ach end and with reddish hairs on 
the middle of the body. These hairs 
are pretty evenly and closely shorn 
so as to give the animal a velvety 
look; and as they have a certain 
elasticity, and the caterpillar curls up 
at the slightest touch, it generally 
manages to slip away when taken 
into the hand. It feeds on Plantain, 
Clover, Dandelion, grasses, and 
a variety of other plants, and after 
passing the winter in some sheltered spot, rolled up like a hedge-hog, it 
comes out in the spring to feed upon the first herbaceous vegetation, and 
finally spins its cocoon ( Fig. 65, b represents one cut open, giving a view of 
the chrysalis ) and goes through its transformations. The cocoon is com- 
posed principally of the caterpillar’s hairs (which are likewise barbed) in- 
terwoven with coarse silk. The chrysalis is brown with tufts of very short 
golden bristles, ‘ndicating the positions of the larval warts,and with a tuft 
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of barbs at the extremity. The moth is of a dull orange color, with the 
front wings variegated with dusky, and spotted with black, and the hind 
wings somewhat lighter and also with black spots. 

Mr. Huron Burt, of Williamsburg, informs me that this caterpillar is 
also called “ Fever-worm” in his neighborhood. As the miasma of the 
Southern swamps induces ague, and as the large black species is found abun- 
dantly in such situations, the two circumstances have doubtless been asso- 
ciated through ignorance; and some Ethiopean, right from Dixie, has per- 
haps perpetuated the name in Missouri, by applying it to our more nor- 
thern Hedge-hog Caterpillar. 

Neither of these insects are, so far as known, attacked by any parasite, 
though a peculiar fungus-disease, probably identical with Muscardine in the 
Silkworm, (see p. 88) often causes the larve to die. Worms attacked with 
this disease fasten themselves firmly to some stem, and, stretched out nat- 
urally, death would scarcely be suspected were it not for a certain rigidity, 
and a mildew-like powder covering the skin. 


THE ACORN MOTH—Aolcocera glandulella, Riley.. 
. (Lepidoptera, Tineide. ) 


The mast which is so valua- 
e7™y ble to the swine breeder in the 
oak-land sections of the State, is 
often very seriously affected and 
greatly diminished in quantity by 
the workings of the larv& or 
‘“orub” of a species of long-snouted 
nut-weevil (Balaninus rectus, Say.) 
The female, with her long bill, 





pierces a hole in the young acorn, and deposits therein an egg which gives 
birth to a legless, arched grub with a brown head. This grub devours dur- 
ing the summer, the contents of the acorn, and in the autumn drops, with 
the rifled fruit, to the ground, where it soon gnaws its way out through a 


circular hole and buries itself for the winter. It becomes a pupa in the 


spring, and eventually issues as a beetle. 

After the original depredator has vacated its tenement, a little guest- 
moth comes along and drops an egg into the already ruined acorn. The 
worm hatching from this egg grows fat upon the crumbs left by the former 
occupant, rioting amid the refuse (Fig. 66, a) and securing itself against in- 
truders by closing with a strong covering of silk, the hole which its prede- 
cessor had made in egress (Fig. 66,5). In the winter time, or in spring, or 
early summer, the farmer who notices three-fourths of the acorns under his 
trees infested, as they have been for the past two years, by this worm; is 
very apt to consider it the true culprit, whereas it is rarely, if ever, found 
in acorns that have not first been ruined by the weevil above mentioned or 
injured by some other insect, or in some other way. 
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This after-comer is of a yellowish or grayish-white color, often with dark 
marks on the back, a light brown head, and a horny piece of the same 
color on the first and last joints, and small hair-emitting dusky points over 
the body (see Fig. 66, c, d, e). It is, withal, easily distinguished from the 
weevil larva by its full complement of six true and ten false legs. It 
changes to the chrysalis within its borrowed domicile, and the chrysalis 
gives forth the moth by first pushing partly through the silken door. 

The moth (Fig. 66, f, 2) is ash-gray in color, and characterized chiefly 
by two distinct spots near the middle of the front wings and a transverse 
pale stripe, well relieved behind, across their basal third. The male differs 
from the female by the basal joint of his attenne being much flattened and 
articulating with the stalk by means of a nodule (Fig. 66, 7). The moths 
issue all along from the end of April till September. They vary 
much in size and conspicuity of design. The following description of the 
species was first published in the Canadian Entomologist (Vol. IV, pp. 18—19). 


HoLcockeRA GLANDULELLA, Riley, (Fig. 66, f, @)—Imago.—Alar expanse 0-50—0.80inch. Front 
Wings silvery-gray, more or less distinctly suffused and marked with fuscous: two distinct dark discal 
spots; a pale transverse stripe across the basal third of wing, slightly elbowed outwardly at its middle; 
this stripe is well relieved behind by a dark shade, and this shade generally extends from the elbow to 
the costa above discal spots, forming a more or less distinct triangular shade in the anterior middle 
portion of wing: three tolerably distinct dusky spots surround the discal dots on the outside; and a 
series of minute vein-specks mark the posterior margin; fringes concolorous. Hind wings of a more 
glossy, warmer, brownish-gray, the reflection inclining to golden in certain lights; fringes concol- 
orous but not glossy. Under surface uniformly of same tint as hind wings. Head, thorax and legs 
concolorous with front wings; abdomen with hind wings, the joints often ringed with a paler shade; 
Apical joint tipped with yellowish or pale pulyous hairs, the ovipositor of 9, which may be exserted 
one-half the length of abdomen, of same color. The basal antennal joint of ¢, the nodule on ¢@ 
attenne, base of palpi, and sometimes tarsi, also tinged with fulvous. 

Deseribed from 8 Qs, 20 @#s, all bred from acorns. The intensity of the dark shadings is quite 
variable, and in some specimens the basal space shows decidedly paler than the rest of wing. 


Larva—Length 0.35—0.50 inch. Largest in middle of body. Translucent grayish-white, or yel- 
lowish, with blue-black vesicular dorsal marks. A conspicuous light brown head and cervical 
shield, and dusky anal plate. Head with the mouth parts darker, and the sutures and margins like- 
wise darker and well defined. Piliferous spots small but quite noticeable from being brown, the 
hairs springing from them pale and soft. The dorsal ones on joints 2 and 3 are geminate and in a 
transverse row (i. e.there are 4 pair, Fig. 66, c), while at the sides of these joints there are three tri- 
angularly arranged, the front one sometimes double. Joints4—12 with four, which are dorsal, nearly 
in a square, the hind pair farthest apart (Fig. 66, e), two which are lateral in a transverse line with 
stigmata (Fig. 66, d), the lower sometimes double, and one which is subventral in middle of 
joint. Stigmata small and bright rufous. Legs same color as body, the thoracic tipped with brown, 
the prolegs with a ring of minute brown hooks. ; 

Described from numerous specimens. 

Pupa—Light brown, smooth, with no characteristic marks. 
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To the Members of the Missouri State Board of Agriculture: 


GENTLEMEN: Herewith I submit, for publication, my Fifth Annual 
Report on the Noxious, Beneficial and other Insects of the State of 
- Missouri. . 

The year has been one of abundance, and no one insect has 
attracted unusual attention or caused very serious alarm. Some, 
which were unknown and unobserved before, have figured rather 
prominently, but the great enemies of our staple products have been 
comparatively harmless, as the sequel will show. 

I have given more time than in previous years to lecturing, having 
responded to the calls of many of our own Agricultural and Horticul- 
tural societies, of the Kirksville Normal School, and—outside the 
State—of Cornell University, N. Y., and of the Kansas State Agricul- 
tural College at Manhattan. 

It has been a source of true gratification to find my work more 
and more appreciated, as evidenced in the increasing demand for these 
Reports, and the more enlightened warfare against noxious insects, 
which is so noticeable in many sections; and I can not, here, help 
expressing the wish that our Legislature may be induced to provide 
for the printing of an extra thousand separate and paper-bound copies 
of this part of your Report, to meet the increasing demand. Your 
Secretary is often petitioned for the Entomological Report, which he 
must needs send with the whole bound Report of the Board, and thus 
incur unnecessary expense; or else not send at all. 

All the figures are made by myself from the natural objects, and 
mostly engraved by Emil Lampe, and Wm. Mackwitz, of St. Louis. 

As in former reports, the older and more familiar generic names 
are generally employed, and the names in brackets indicate the 
genera to which the insects are referred in more modern systems. 
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The name of the author of the species, and not of the genus, is given 
as authority; and in order to indicate whether or not the insect was 
originally described under the generic name which it bears, I have 
adopted, for the first time, the following plan: When the specific 
name is coupled with the generic name under which it was first pub- 
lished, the describer’s name is attached without a comma—thus indi- 
cating the authorship of the dual name: e. g. Phycita nebulo Walsh. 
But when a different generic name is employed than that under which 
the insect was first described, the authorship is inclosed in parenthesis, 
thus—Acrobasis nebulo (Walsh); except where the whole name is 
already in parenthesis, when a comma will be used for the same pur- 
pose: e. g. (Acrobasis nebulo, Walsh). 

My office is still at Room 29, Insurance Building, south-east corner 
of Fifth and Olive streets, St. Louis; where all communications should 
be sent. 

My thanks are due to many friends, but more especially to Mr. 
Otto Lugger and Miss Mary E. Murtfeldt, who have aided me in ex- 
periments, and assisted in other ways during my absence from home. 

I also thankfully acknowledge the receipt of free passes over the 
following railroads: St. Louis and Iron Mountain, Missouri Pacific, 
Atlantic and Pacific, Hannibal and St. Joseph, North Missouri, Chicago 
and St. Louis, and Illinois Central. 

Respectfully yours, 
CHARLES V. RILEY, 
State Lntomologist. 
St. Lours, Mo., December 2, 1872. 


ENTOMOLOGY. 


ITS RELATIONS TO AGRICULTURE AND ITS ADVANCEMENT. 


With brief Instructions for Collecting, Preserving and Studying Insects. 


e 


[The following is an amplification of an article published by me in Campbell’s. 
New Atlas of Missouri. I incorporate it with this my Fifth Report at the suggestion 
of members of the Board and others, who think that something of the kind will forn» 
a desirable prelude to the Report proper. Judging from the letters of inquiry which 
reach me day by day, especially with reference to the collecting, preserving and study- 
ing of insects, interest in the subject of Entomology is fast increasing in Missouri and 
the other Western States, and the demand for elementary knowledge increases pari 
passu With the interest manifested. Already in our sister State of Illinois, teachers in 
the public schools are required to be qualified to instruct in the natural sciences, and 
natural knowledge is receiving more nearly its due in the schools of our own and of 
other States, and in the agricultural colleges. It is my desire that Entomology receive 
its share of attention, and, so soon as leisure permits, I hope to prepare a manual for 
the special use of these schools, and of which the following prodrome is a mere 
outline. | 


DEFINITION OF ENTOMOLOGY. 


It would seem almost superfluous to define the meaning of this 
word; but from the many letters that come to me addressed “ State 
Etymologist,” it is evident that there are those who yet imagine that 
my office is somehow or other connected with philological science. 
For the benefit of such, then, Entomology is derived from the Greek, 
(ervrovov, insect ; Aoyos, discourse,) and constitutes that branch of Natu- 
ral Science which treats of Insects. 


WHAT, THEN, IS AN INSECT? 


The term “Insect” is derived from the Latin cnsectwm, which sig- 
nifies “ cut into,” and expresses one of the chief characteristics of this 
class of animals; but we can only obtain an intelligent idea of what 
constitutes an insect by comparison with other animals. 
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THE ANIMAL KINGDOM. 


Animals are variously classified by zodlogists, but the best known 
and most comprehensive system of classification is that called the 
Cuvierian, which separates them into four great Branches or Subking- 
doms. These are again divided into Classes, Orders, Families, Genera, 
Species and Varieties, each division being frequently subdivided into 
minor groups. The four Subkingdoms are: 


1—VeERTrEBRATA Or Backbone Animals, comprising the four respect- 
ive classes of Mammalia (mammals), Aves (birds), Reptilia (rep- 
tiles), and P7sces (fishes). Normally these all have four limbs, and 
an internal skeleton to which the muscles are attached. 

2—ARTICULATA or Jointed or Segmented Animals, comprising the 
five classes of J/nsecta (insects), Arachnida (spiders, mites, etc.), 
Crustacea (crabs, lobsters, etc.), Myriapoda (thousand-legged worms), 
and Annelida* (true worms, as leech, earthworm, etc.). 

These animals are readily distinguished by their jointed or seg- 
mented nature. It is plainly seen in a caterpillar as it crawls along; 
each joint moves one after the other, with its own peculiar motion; 
each has its separate set of organs, so that a caterpillar may be said to 
have a head and 12 distinct bodies attached, for which reason it has 
4,000 muscles to move its body, while man has only 529. The jointed 
character is seen even in the Harthworm and in the Leech, but notin 
the slug, which is a Molluscous—not an Articulate animal. Articu- 
lates are further characterized by having no internal skeleton; they 
wear their skeleton on the outside, and every one must have noticed 
the close resemblance which the exterior of the limbs of a grasshop- 
per or of a lobster bears to the bones of our own limbs or to those of 
other Vertebrates.’ Sidney Smith wished that, in hot weather, he 
could put off his flesh and sit in his bones. He ought to have been 
an Articulate! It is true that some Articulates, and almost all insects 
in their young and larval days, have this outer skeleton quite soft and 
delicate; but the same may be said of the internal skeleton of Ver- 
tebrates. We may crush and crunch with ease the bones of a newly 
hatched chick; but he who would undertake to do likewise by those 
of an old rooster, would, I fancy, have a rather tough job of it! 


3—Mo.u.usca or Soft-bodied Animals. These are without distinct 
joints, and have neither internal nor external skeleton, the surface 
being soft, flexible and retractile, and often covered with calcareoas 
deposits which assume a variety of different forms. 


*Rolleston (Forms of Animal Life—a work propounding a more modern system of classification, 
which, though less simple than the Cuvierian, every zodlogist should study) , makes of the Articulata 
two subkingdoms: Ist, ARTHROPODA (aphpoyvs joint; zo0dc¢, foot), including the tracheate Insecta, 
Myriapoda and Arachnida and the branchiate Crustacea; 2nd, VmrRmEs, including five Classes—thus 
Separating the articulates without legs from those which have legs. 
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4—Raprata or Star Animals. These have the body arranged on 
the plan of an asterisk (*), radiating from a common center. They 
are often called Zoéphytes, and comprise the very lowest animals— 
some of which, as the sponges, corals, etc., were for a long time con- 
sidered plants, and do, indeed, connect the Animal and the Vegetal 
Kingdoms. 

With the exception of a few Molluscous snails and slugs, the ani- 
mals of the last two Branches live almost entirely in water, and we 
see that an Insect belongs to the second great Branch, and that it 
shares the jointed or articulate structure in common with the other 
animals of that Branch. Wherein; then, does it differ from them ? 
Briefly, in having only 138 joints to the body,* including the head as a 
joint, and in the adult stage 6 true, jointed legs, and usually (not 
always) wings. The five classes of Articulates differ from each other 
in the number of legs they possess in the adult form, as follows: 
Insecta, 6 legs; Arachnida, 8; Crustacea, 10-14; Myriapoda, more 
than 14; Annelzda, none. 

I say TRUE legs and in the aputr form, because there are some 
mites (Class Arachnida) which, when young, have six legs only, while 
many insects have additional legs in their preparatory or adolescent 
stages, which are not jointed, but membranous, and are lost in the 
perfect stage: these are called false, sham, or prolegs. 

Insects are further characterized by having the body divided into 
three distinct parts: the head, which bears the sense organs; the 
thorax, which bears the organs of locomotion; and the abdomen, 
which bears the reproductive organs. They also undergo a series of 
molts, and exist in four distinct stages: Ist, the egg stage; 2nd, the 
larva (meaning masked—the future and ultimate form being usually 
masked or hidden, so far as external appearance goes) or active stage ; 
3rd, the pupa (sometimes called chrysalis or nymph) or usually quies- 
cent stage; 4th, the zmago or perfect stage, in which alone the wings 
appear. To be brief, then, I would give the following definition of an 
Insect: A 13-jointed, 6-legged animal, with an external skeleton ; 
undergoing transformations or metamorphoses, and breathing through 
spiracles (breathing holes) which lead to trachee (air tubes): the body* 
in the adult divided into three distinct parts (head, thorax and ab- 
domen); with or without -wings.t 





*An additional subjoint is often apparent, and sometimes very fully developed, as, for instance, 
in the larva of Passalus cornutus (4th Rep., Fig. 62, a). 


tI fancy the exclamation from some curious reader—‘* Well, why, if the possession of 13-joints 
and 6 articulate legs be so true a test of an insect, do some authors include the spiders and thousand- 
legged worms in the same Class and call them insects ? Does not Packard in his ‘Guide to the Study of 
Insects’ give us in his first figure a 21-jointed larva as typical of the Class, and does he not give us three 
Orders in the Class, elgvating the Arachnidaand Myriapoda to the same rank as Insecta; and has not this 
arrangement the sanction of such eminent men as Agassiz and Dana?’’ It is true, there is some dis- 
pute as to how many fypical joints the head of insects is composed of, Packard himself arriving at 
different conclusions in the first and third editions of his work ; while the figure referred to might con- 
vey the impression above expressed. But all the discussion on the first ‘head is more or less hypothe- 
tical, and the larva represented by the figure referred to is only apparently 21-jointed, being that of 
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CLASSIFICATION. 


This subject may be disposed of in few words, though we can not 
speak intelligently of insects, without some idea—however general— 
of their relations. In treating a subject about which so much has 
been written, the study should be what not to say, rather than what 
to say. All insects, as just defined, are referable to one or the other, , 
of seven well-defined Orders, founded on the structure of the mouth 
in the imago, the number and nature of the wings and the transforma- 
tions. Some of these Orders are, however, connected by aberrant and 
osculant families, or groups, which have, by certain authors, been 
ranked as independent Orders; but which it will be more convenient 
—if not more natural—to consider Suborders. In my lectures I have 
found it very convenient to make use of the following pyramid, (Fig. 
1), which gives at a glance the distinguishing characters and the rela- 
tive rank of these seven Orders and of the osculant groups: 


[Fig. 1.] 
HYMENOPTERA, Linn. 











COLEOPTERA, Aristotle. / ¢ 






= 


EMIPTERA, Lim. 
Homoptera, Macleay. 


eee ee 


ORTHOPTERA, Oliv. 
Euplexoptera, West. 
Trichoptera, Kirby. N 
NEUROPTERA, Linn./ Spy; 
Dictyotoptera, Burm./=] 


Thysanoptera, Waliday. 





@® = order. © = Sub-order. 








Pyramid showing the nature of the mouth, and relative rank of the 
Orders, and the affinities of the Sub-orders of Insects. 





Scenopinus, and, as explained by Packard himself, (Guide, p.401), remarkable for the double-segmented 
appearance of all the abdominal joints, except the last one, so that the body appears to have 21 instead 
of 13 joints. As to the different classifications, authors have differed in the past and will differ in the 
future, as to what constitutes a natural system; and to attempt to harmonize or even consider the 
various plans would be to discuss words and not things. Remembering that classifications are but 
means to an end—appliances to facilitate our thought and study ; and that, to aise Spencer’s words, 
‘‘we can not by any logical dichotomies, accurately express relations which in nature graduate into 
each other insensibly,’’ the difference of opinion becomes intelligible; and for my part I adopt that 
system which appears most natural, and which best promotes the object in view. It is essentially that — 
of Westwood, given in his “Introduction,” which has justly been called the entomologist’s bible. Those 
who include the Arachnida and Myriapoda in the same Class with Insects, must particularize the latter 
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1—Hymenoprera (op7y,a membrane; zr<pa, 
wings), Clear or Membrane-winged Flies, 

Bees, Wasps, Ants, Saw-flies, etc. Charac- 
terized by having four membranous wings 
with comparatively few veins (Fig. 2), the 
hind pair smallest. The transformations are 
complete: i. e., the larva bears no resem- 
blance to the perfect insect. 

BEMBEX FASCIATA. Some of. the insects of this Order are 
highly specialized, and.their mouth parts are fitted both for biting 
and sucking, and in this respect they connect the mandibulate and 
haustellate insects. The common Honey-bee has this complex struc- 
ture of the mouth, and if the editors of our agricultural papers would 
bear the fact in mind, we should have less of the never-ending discus- 
sion as to whether bees are capable of injuring fruit at first hand. 
The lower lip (Zab7wm) is modified into a long tongue, sheathed by the 
lower jaws (mazvillw), and they can sip, or, more properly speaking, 
lap up nectar; while the upper jaws (mandzbule), though not gener- 
ally used for purposes of manducation, are fitted for biting and cut- 
ting. The Hymenoptera are terrestrial, there existing only a very 
few degraded, swimming forms. 

This Order is very naturally divided into two sections — the Acu- 
leata and Terebrantia. The aculeate Hymenoptera, or Stingers, com- 
prise all the families in which the abdomen in the female is armed 
with asting connected with a poison reservoir, and may be consid- 
ered the typical form of the Order, including all the social and fossorial 
species. The insects of this section must be considered essentially 
beneficial to man, notwithstanding the occasional sting of a bee or 
wasp, the boring of a carpenter-bee, or the importunities of the omni- 
present ant. Not only do they furnish us with honey and wax, but 
they play so important a part in the destruction of insects injurious 
to vegetation that they may be looked upon as God-appointed guards 
over the vegetal kingdom — carrying the pollen from plant to plant, 
and insuring the fertilization of dicecious species, and the cross-ferti- 
lization of others; and being ever ready to clear them of herbivorous 








as hexapods or hexapod insects, and relegate the long-accepted natural Orders to the rank of Sub- 
orders. This departure from stricter definitions is defended principally on embryological data, which 
though of great value as pointing to the derivation of insects—their homologies and relations to the 
past—do not always subserve the best interests of classification. It would be absurd, for instance, to 
class man with the reptiles or fishes, because, embryologically, up to a certain stage he can not be dis- 
tinguished from members of those Classes; and wé should, for the most part, confine ourselves to mature 
forms and external characters in classification. Finally, insects proper, (as defined in the italies,) 
spiders and millipeds have so many characters that are not common to all, that it is very inconvenient 
to consider them as belonging to one Class. This inconvenience—not to say incorrectness—is apparent 
in the writings of many of those who adopt the plan; for their general descriptions of the organs and 
parts of an Insect, and especially of the three great divisions into head, thorax and abdomen, apply 
solely to hexapod articulates, and can not apply to the Arachnida, which have but two, or to the Myria- 
poda, which have no great divisions of the body. It isno wonder, therefore, that inseparating the Arach- 
nida from Insecta, Lamarck has been so generally followed. Perhaps, as has been suggested by Dr. 
Packard in the third edition of the excellent work referred to, these three divisions might best be con- 
sidered Subclasses. 
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worms which gnaw and destroy. The whole section is well charac- 
terized by the uniformly maggot-like, legless nature of the larva. 
The transformations are complete, but the chitinous larval covering 
is often so very thin and delicate that the budding of the members, 
or gradual growth of the pupa underneath, is quite plainly visible, 
and the skin often peels off in delicate flakes, so that the transition from 
larva to pupa is not so marked and sudden as in those insects which 
have thicker skins. 

The terebrantine Hymenoptera, or Piercers, are again divisible 
into two subsections: 1st, the EnromopHaGa, which are likewise, with 
the exception of a few gall-markers, beneficial to man; 2d, the Puy- 
TOPHAGA, comprising the Horn-tails ( Urocerid@), and the Saw-flies 
(Tenthredinide), all of which are vegetable feeders in the larva state, 
those of the first family boring into the trees, and those of the second 
either feeding externally on leaves, or inclosed in galls. They are at 
once distinguished from the other Hymenoptera by the larvz having 
true legs, which, however, in the case of the Horn-tails, are very small 
and exarticulate. The larve of many Saw-flies have, besides, prolegs, 
which are, however, always distinguishable from those of Lepidopte- 
rous larve by being more numerous and by having no hooks. 


[Fig. 3.] 2—CoLEOPTERA (Aodzos, asheath; ztepa, wings), 
Beetles or Shield-winged Insects. Characterized 
by having four wings, the front pair (called ely- 
tra) horny or leathery, and usually united down 
the back witha straight suture when at rest, the 
hind ones membranous and folded up under the 
elytra when at rest (Fig. 3). Transformations 
complete. 
This is an Order of great importance, and in 
| the vast number and diversity of the species 
CoraLPA LANIGERA. comprised in it outranks any of the others. The 
ease with which the insects of this Order are obtained and preserved 
makes it one of the most attractive to the amateur, and beetles are, 
perhaps, of all insects, the best known and understood in the popular 
mind. For the same reason they have, in the perfect state, received 
most attention from entomologists; but their transformations and 
preparatory forms yet offer a wide and inviting field for the student. 
The simplest and best-known classification of the beetles is the tarsal 
system, founded on the number of joints to the tarsi, by which we get 
four great sections: 1, PenrAmEra,in which all the tarsi are 5jointed ; 
9, HeTEROMERA, With the four anterior 5-jointed and the two posterior 
4-jointed; 3, PsruDo-TETRAMERA, with apparently only 4 joints to all 
the tarsi, though, in reality, there is a fifth penultimate joint, diminu- 
tive and concealed; 4, PsruDO-TRIMERA, with apparently only 3 joints 
to all the tarsi. This system, like most others, is not perfect, as 
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there are numerous species not possessing five joints to the tarsi be- 
longing to the first section; and for practical purposes beetles may be 
very well arranged according to habit. We thus get, 1st, the ADEPHAGA, 
or carnivorous species, including all those which prey on other living 
insects, and to which, following Mr. Walsh, I have, for obvious reasons, 
applied the suggestive term “Cannibal”; 2d, the NEcCROPHAGA, com- 
prising those which feed on carrion, dung, fungi and decaying vegeta- 
tion; 3d, the Puyropuacea, embracing all those feeding on living vege- 
tation. This arrangement is by no means perfect, for there are beetles 
which are carnivorous in the larva and herbivorous in the imago 
state; while some of the Wecrophaga are actually parasitic. Yet, it 
is not more artificial than others which have been proposed. The 
carnivorous species, broadly speaking, are Pentamerous, the only 
striking exception being the Coccinellide (Lady-birds), which are 
Pseudo-trimerous. The carrion-feeders are also Pentamerous ; but 
vegetable-feeders are found in all the tarsal divisions, though the 


Pseudo-tetramera are the more essentially herbivorous, and conse- 
quently the most injurious. 


(Fig. 4 J 


3— LepmpoPTERA (Jezs, a scale; ztepa, 
_ Wings), Butterflies and Moths, or Scaly- 
winged Insects. Characterized by having 
four branching-veined, membranous wings, 
each more or less densely covered on both 
sides with minute imbricated scales which 
are attached by a stalk, but which easily 
rub off, and appear to the unaided eye like minute particles of glis- 
tening dust or powder. Transformations complete. (Fig. 4.) 

Next to the Coleoptera, the Lepidoptera are, perhaps, most famil- 
iar to the popular mind, Every one admires the beauty of these frail 
creatures, dressed in every conceivable pattern, and adorned with 
every conceivable color, so as to rival the delicate hues of the rain- 
bow, and eclipse the most fantastic and elaborate designs of man, 
When magnified, the scales, to which this beauty of pattern and col- 
oring is entirely due, present all manner of shapes, according to the 
particular species or the particular part of the individual from which 
they are taken. According to Lewenhoeck, there are 400,000 of these 
scales on the wing of the common silk-worm. 

The transformations of these insects are complete, and the changes 
are usually so sudden and striking, as to have excited the wonder and 
admiration of observers from earliest times. 

The more common form of the larva is exampled in the ordinary 
caterpillar —a cylindrical worm with a head, twelve joints and a sub- 
joint; six thoracic or true legs, four abdominal and two anal prolegs. 
But there is a great variety of these larvae, some having no legs what- 
ever, some having only the jointed legs, and others having either 
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four, six, eight or ten, but never more than ten, prolegs. With few 
exceptions they are all vegetable feeders, and, with still fewer excep- 
tions, terrestrial. The perfect insects make free use of their ample 
wings, but walk little; and their legs are weak, and not modified in the 


various ways so noticeable in other orders, while the front pair in 


some butterflies are impotent. 

As an Order this must be considered the most injurious of the 
seven. 

A convenient system of classification for the Lepidopterais based 
on the structure of the antennze. By it we get two great sections: 
Ist, Butterflies (Ruopatocera); 2nd, Moths (Herrrocera), which lat- 
ter may again be divided into Crepuscular and Nocturnal Moths. 
Butterflies are at once distinguished from moths by their antennee 
being straight, stiff and knobbed, and by being day-flyers or diurnal; 
while moths have the antenne tapering to a point, and are, for the 
most part, night-flyers or nocturnal. The crepuscular moths, com- 
posed mostly of the Sphinges or hawk-moths, hover over flowers at 
eve, and not only connect the two sections in habit, but in having an- 
tennee which first thicken toward the end, and then suddenly termi- 
nate in a point or hook. 

ee 4—HemipTera (jutov, half; zrepa, wings), Bugs. 

The insects of this Order are naturally separated into 
two great sections: 1st, Half-winged Bugs, or Heter- 
optera (étepots, different ; =t=p2, wings) having the basal 
half of the front wings (called hemelytra) coriaceous 
or leathery, while the apical part is membranous. 
The wings cross flatly over the back when at rest. 
Evscusres punctires. (Hig, 5.) 2d, Whole-winged Bugs or //omoptera (Sass, 

pie 6. equal; xr<pa, wings), having all four wings of a uni- 
form membranous nature and folding straight down 
the back when at rest. (Fig. 6.) The latter, if sepa- 
rated, may be looked upon as a Suborder. 
ag Transformations incomplete : i. e., the larva has 
Crrnsa nunazus. more or less the image of the perfect insect, and dif- 
fers little from it except in lacking wings. 

The genuine or Half-winged Bugs are usually flattened in form 
when mature, though more rounded in the adolescent stages. They 
may be divided into Land Bugs (Avrocorisa) and Water Bugs (Hy- 
pRocoriIss). The species of the first division very generally possess 
the power of emitting, when disturbed or alarmed, a nauseous, bed- 
buggy odor, which comes froma fluid secreted from two pores, situated 
on the under-side of the metathorax. Such well-known insects as the 
Bed-bug and Chinch-bug belong here. The habits of the species are 
varied, and while some are beneficial, others are quite injurious to 
man. 
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The Whole-winged Bugs, on the contrary, are all plant-feeders, 
and with the exception of a few, such as the Cochineal and Lace in- 
sects, are injurious. The secretion of a white or bluish, waxy or fari- 
nose substance, from the surface of the body,is as characteristic of 
this section as the nauseous odor is of the first. It forms three natu- 
ral divisions, arranged according to the number of joints to the tarsi— 
namely, Trimera, with three joints; Dimura, with two joints, and 
Monomera, with one joint to the tarsi. 

Leesa 5 — Diptera (dtc, twice ; zz<p2, wings) 
or T'wo-winged Flies. The only Order 
having but two wings, the hind pair re- 
ia placed by a pair of small, slender fila- 
<= —} ments clubbed at tip, and called halteres, 
poisers, or balancers. (fig. 7.) 

No Order surpasses this in the num- 
ber of species or in the immense swarms 
of individuals belonging to the same 
species which are frequently met with. 

1 ae | eS The wings, which are variously veined, 
though appearing naked to the unaided eye, are often thickly cov- 
ered with very minute hairs or hooks. As an Order, the Diptera are 
decidedly injurious to man, whether we consider the annoyances to 
ourselves or our animals, of the Mosquito, Buffalo-gnat, Gad-fly, 
Breeze-fly, Zimb or Stomoxys, or the injury to our crops of the Hessian- 
fly, Wheat-midge, Cabbage-maggot, Onion-maggot, ete., ete. There 
are, in fact, but two families, Syrphidw and Tachinide, which can be 
looked upon as beneficial to the cultivator, though many act the part of 
scavengers. No insects, not even the Lepidoptera, furnish such a 
variety of curious larval characters, and none, perhaps, offer a wider 
or more interesting field of investigation to the biologist. It is difficult 
to give any very satisfactory arrangement of these ‘I'wo-winged flies, 
though they easily fall into two rather artificial sections. These are: 
Ist, Nemocrra, or those with long antennie, having more than six 
joints, and palpi, having four or five joints. The pupa is naked, as in 
the Lepidoptera, with the limbs exposed. This kind of pupais called 
obtected. 2d, Bracuocena, or those with short antennz, not having 
more than three distinct joints, and palpi with one or two joints. The 
pupa is mostly coarctate, 2. e., is formed within, and more or less com- 
pletely connected with, the hardened and shrunken skin of the larva. 

The most anomalous of the Diptera are the Forest-flies and Sheep- 
ticks (2/ippoboscide). They have a horny and flattened body, and re- 
semble lice in their parasitic habits, living beneath the hairs of bats 
and birds. Their mode of development has always attracted the at- 
tention of entomologists. The larvz are hatched in the abdomen of 
the female, which is capable of distention. There it remains, and, 
after assuming the pupa state, is deposited in the form of a short, white, 
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egg-like object, without trace of articulation, and nearly as large as 
the abdomen of the parent fly. Closely allied to these are the Bat- 
ticks (Wycteribide), which possess neither wings nor balancers, and 
remind one strongly of spiders. 

In this Order we may also place certain wingless lice (such as 
Braula ceca, Nitzsch — figured by Packard)y, which infests the Honey- 
bee in Europe, but which has not yet been detected in this country. 


6 — ORTHOPTERA (000s, 
straight; zcepa, wings) or 
Straight-winged Insects. 
Characterized by having 
the front wings (called 
, tegmina,) straight and usu- 

CEDIPODA DIFFERENTIALE. ally narrow, pergamene- 
ous or parchment-like, thickly veined and overlapping at tips when 
closed: the hind wings large and folding longitudinally like a fan. 
(Fig. 8.) ‘I'ransformations incomplete. 

The insects of this Order have a lengthened body and very robust 
jaws, with a correspondingly large head. The legs are strong, and 
fashioned either for grasping, running, climbing,jumping or burrowing. 
As in the other Orders where the transformations are incomplete, the 
young differ little from the parent, except in the want of wings; and 
in many instances even this difference does not exist, as there are 
numerous species which never acquire wings. There are no aquatic 
Orthoptera. Some are omnivorous, others carnivorous, but most of 
them herbivorous. They form four distinct sections: Ist. CursortA, 
cockroaches; 2d. Rapratorra, Mantes; 3d. AmBuLatorta, Walking- 
sticks; 4th. SALTAToRIA, Crickets, Grasshoppers and Locusts. 














7—NEUROPTERA (vevpoy, 
nerve; ztepa, wings) or 
Nerve - winged insects. 
Characterized by having 
the wings reticulate with 
numerous veins so as to 
look like net-work. (Fig. 
9.) The Order forms two 
natural divisions, the first 
including all those which 
undergo a complete, and 
the second, called Pseu- 
LIBELLULA TRIMACULATA. do-neuroptera,—=Dictyo- 

toptera, Burmeister), those which undergo an incomplete metamor- 
phosis. The latter, when separated, may be considered a suborder. 
The insects of this Order are, as a whole, more lowly organized, and 
more generally aquatic than either of the others. A natural arrange- 
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ment of them is difficult, on account of their degradational character. 
They present forms which are synthenic and closely approach the 
other Orders, and the evolutionist naturally looks upon them as fur- 
nishing an idea of what the archetypal forms of our present insects 
may have been. They are, as arule, large and sluggish, with the body 
parts soft and little specialized, and the muscles weak. Their remains 
are found in the Devonian and Carboniferous deposits. 

They are mostly carnivorous, and with the exception of the White 
ants and certain Book-lice, they none of them affect man injuriously, 
while some are quite beneficial. 

The osculant and aberrant groups, already spoken of, and the 
proper position of which has so perplexed systematists, are: 


1—STREPSIPTERA (stpe¢ic, a turning or twisting; zceec, wings) or 
Bee parasite, comprising the single family Stylopide, now classed 
with the Coleoptera. They are minute insects, with the front wings 
transformed into short, twisted appendages and the hind wings large 
and folded longitudinally like a fan. They are most remarkable 
animals, undergoing what is termed hypermetamorphoses* and having 
a curious life-history. The young are very minute, active, six-legged 
objects, with two fine hairs or sete at the tip of the abdomen. They 
crawl on to the legs of different species of bees and wasps, are carried 
into the nests of the latter, and there live on the bee larvee, changing 
appearance at each molt and assuming a more degradational form. 
On account of their very small size, and the few which, generally 
attack a single bee-larva, they do not kill their host, or prevent him 
from completing his transformations; and while the infested bee is 
flying about, the parasitic and degraded Stylops larva stations itself 
under one of the abdominal joints on the back, whence the active 
winged male issues, and where the female—who never acquires wings— 
is destined to remain, receive the male, and give birth to young within 
her own body. 


2—APHANIPTERA, (e¢orys, inconspicuous; ztepa, wings) or Fleas, 
comprising the single family Pu/icide, now placed with the Dip- 
tera. Kverybody is supposed to be familiar with the appearance 
of the flea—its bloodthirsty propensities and amazing muscular 
power; and while every one may not have the leisure and means 
to experience the exhilarating influence of the chase after larger ani- 
mals, there is no one—be he never so humble—who may not indulge 
in the hunt after this smaller game! In place of wings the flea has 
four small scaly plates. The minute eggs—about a dozen to each 
female—are laid in obscure places, such as the cracks of a floor, the 





*i. e., before reaching the third or pupa stage, thelarva assumes other distinct forms, so that in- 
stead of existing only in the normal four stages, characteristic of most insects, those which go through 
hypermetamorphoses, exist in five or six stages, according to the number of distinct larval forms. 
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hair of rugs, etc., and the larva is worm-like and feeds on whatever 
animal matter—-as grease and blood—it can find. 


3——EUPLEXOPTERA, (ev, Well; zi¢yw, folded) or Earwigs, consist- 
ing of the single family Horficulide, which may be placed with the 
Orthoptera. They are rare insects with us, but very common in 
Europe, where there prevails a superstition that they get into the ear 
and cause all sorts of trouble. The front wings are small and leath- 
ery; the hind ones have the form of a quadrant and look like a fan 
when opened; and the characteristic feature is a pair of forceps-like 
appendages at the end of the body, best developed in the males. They 
are nocturnal in habit, hiding during the day in any available recesses. 
The female lays her eggs in the ground, and, singularly enough, broods 
over them and over her young—the latter crowding under her like 
chicks under a hen. 


4——TRICHOPTERA, (cpyos, of hair; zrepa, wings) or Caddice-flies, 
containing the single family Phryganeidw, and placed with the 
Neuroptera, though bearing great affinities with the Lepidoptera. 
very good disciple of Walton and lover of the “gentle art” knows 
the value of the Caddice-fly or Water-moth, as bait. These flies very 
much resemble certain small moths, the scales on the wings of the 
latter being replaced in the former with simple hairs. The larvee live 
in the water and inhabit silken cases, which are usually cylindrical 
and covered with various substances, according to the species, or the 
material most conveniently obtained by the individual. 


5—THYSANOPTERA (Jvcavos, a fringe; ztepa, wings) or Thrips of 
entomologists, containing the single family 7Aripida@, which may be 
placed with the Pseudo-neuropiera, though bearing strong relations 
to the /Zemiptera. They are small insects, feeding on plants, or other 
plant-feeding species of their own Class, and are characterized by 
having narrow wings crossed on the back when at rest and beautifully 
fringed. 

Prof. Westwood of Oxford, England, has lately proposed an addi- 
tional Order ( Achretoptera) to contain a single species (Platypsyllus 
castorinus) parasitic on the Canadian beaver, but Mon. Ritsema, who 
also described the same insect about the same time, hesitated to found 
even a new Family for it; while our own Coleopterist, Dr. J. L. 
LeConte, gives good reasons for placing it with the Coleoptera. 

As already stated, if separated from the other Orders, these ab- 
normal tribes should, at the most, be considered as Suborders; and 
in reality they differ no more from the Orders to which they are here 
referred than, for instance, the Bark-lice (Coccide) do from the more 
typical Homoptera from which no one thinks of separating them. 
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IMPORTANCE OF ENTOMOLOGY AS A STUDY. 


Time was when the entomologist was looked upon as a mere 
trifling enthusiast. The derisive term “bug-hunter” was applied to 
him, as though his sole occupation in life was to run after and catch 
“bugs.” So long as he contented himself with such trivial doings, 
the epithet was, perhaps, not undeserved; but that day has long since 
passed away! A whole galaxy of illustrious names—Schwammer- 
dam, Ray, Résel, Réaumur, De Geer, Latreille, Lamarck, Lyonnet, 
Linneeus, Fabricius, Kirby, Spence, Harris, Say, and others, of days 
gone by, and hundreds of others of the present day—stand forth to 
redeem the science of entomology from such obloquy; and I hazard 
nothing in the statement that not even her sister science, botany, may 
boast of a literature more extensive or more worthy, whether judged 
by its intrinsic merit as pabulum for the philosopher, as a storehouse 
of facts for the practical man, or as a conscientious and accurate pre- 
sentation of the pure and unalloyed truths of nature. I am aware 
that, among those who have never opened the pages of her vast 
treasure-book, there is yet a prevailing belief that insects are little, 
contemptible things, unworthy any special attention on our part; 
but if it does not detract from our idea of the majesty of a Creator to 
have produced myriads upon myriads of these tiny beings, so perfect 
in their many parts that Solomon in all his glory was not arrayed like 
the very meanest of them, it should not, surely, derogate from man’s 
dignity to study them in all their infinitesimal perfection. Nothing 
is great or small but by comparison. The earth is a mere mustard 
seed compared to the sun, and the sun, viewed in comparison with 
the host of starry suns scattered through infinite space, sinks into 
complete insignificance. Now, what should we say of a school-boy 
who objected to study geography because the earth was too small a 
body to be worthy his attention ? 

In common with all the other sciences, Entomology, viewed solely 
as an educator, enriches the human mind by adding to its store of 
knowledge; and has few, if any, equals as a means of developing the 
observing faculties of the young. The life-habits of insects—their 
wonderful metamorphoses, their instructive industries—furnish ample 
food for reflection, and for our natural love of the curious and marvel- 
ous; and it is surprising that the fact has not been more fully recog- 
nized in our educational systems. Botany has long since had her 
place in our schools, and her importance as a means of mental train- 
ing is notignored. Yet lessons in animal life—the histories of living, 
sentient, active creatures—can certainly be made as instructive and 
entertaining as lessons in vegetative plant-life, and should receive as 
much or more attention. 
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ECONOMIC IMPORTANCE OF ENTOMOLOGY. 


Man receives some direct benefits from insects, which fact may 
be well brought home by taking for example the case of a yéung 
lady dressing for an evening party:— Her card of invitation is 
written with ink, the principal ingredient in which—if it is good ink— 
is the gallic acid made from the so-called “gall-nut” produced by a 
little gall-fly (Cynips galle-tinctorie Oliv.) on the leaves of a species 
of Oak (Quercus infectoria) very common throughout the Levant. 
The sealing-wax which fastens the envelope inclosing the invitation is 
made mainly of shellac, the product of a species of bark-louse ( Coc- 
cus lacca Kerr) found on various trees, such as the Jujube and Indian 
fig, in India. Her toilet table is, of course, illumined with wax tapers, 
and for these she is indebted to the common Honey-bee, (Apis melli- 
fica), a naturalized American citizen. If she is a fashionable young 
lady, the very rouge on her cheeks is prepared from lac-lake, made 
either from the bark-louse above mentioned or from the Cochineal. The 
silk that enters into various portions of her dress comes from the Silk- 
worm, artificially propagated in many parts of Europe and Asia, and 
now beginning to attract renewed attention in some parts of our own 
country. Her dress is probably dyed with cochineal, an extract from 
the dead bodies of another species of bark-louse ( Coccus cacti Hern.) 
artificially propagated on cacti in Mexico. Finally, if the young lady 
contracts some inflammatory cold, the chances are that her physician 
will apply to her person a blister prepared from cantharides, the dried 
and powdered bodies of a Spanish blister-beetle, of which we an- 
nually import large quantities at great expense, because our pharma- 
ceutists are ignorant of the fact that we have some half-dozen indi- 
genous species belonging to the same family, the vesicatory properties 
of some of which are every bit ‘as good, and which are so common 
during certain years that they are among the most serious enemies of 
that valuable esculent, the Potato. Indirectly, insects are also of es- 
sential service to us; some acting as guards over the vegetable world 
by destroying the herbivorous species of their own Class, some as 
scavengers in clearing away decaying animal and vegetal matter; 
while others perform a most important part in the pollenation of 
plants. . 

But the direct or indirect benefits we derive from insects are trivial 
compared with the damage they do us, as destroyers of our crops. It 
is, therefore, in 


THE RELATION OF INSECTS TO AGRICULTURE, 


That they more particularly interest us. In his essay on “ What I 
Know of Farming,” the lamented Horace Greeley says :— 


“Tf I were to estimate the average loss per annum to the farmers 
of this country from insects at $100,000,000, I should doubtless be far 
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below themark. The loss of fruit alone by the devastations of insects, 
within a radius of fifty miles of this city, must amount in value to 
millions. In my neighborhood the peach once flourished, but flour- 
ishes no more, and cherries have been all but annihilated. Apples 
were till lately our most profitable and perhaps our most important 
product; but the worms have taken half our average crop, and sadly 
damage what they do not utterly destroy. Plums we have ceased to 
grow or expect; our pears are generally stung and often blighted; 
even the currant has at last its fruit-destroying worm. We must fight 
our paltry adversaries more efficiently, or allow them to drive us 
wholly from the field.” 


The above estimate, great as it seems, is, I believe, far below the 
mark ; and, indeed, it is only when we begin to make careful compu- 
tation of the average annual loss to this country by insect depreda- 
tions, and express the sum in round numbers, that we can form any 
intelligent conception of its magnitude. The State of Missouri, alone, 
loses annually from fifteen to twenty million dollars, at the very least, 
and the loss to the Southern cotton-growing States, the present year, 
within a single fortnight, by a single insect, (the Cotton-worm, Anomis 
aylina), was lately estimated at twenty millions. There is not the 
least doubt but that the damage inflicted by insects on the farmers of 
the United States exceeds tenfold the united damages of all other 
animals put together. It is rarely, if ever, that entire crops are de- 
stroyed by birds, rats or squirrels; yet we all know that a single mi- 
nute insect—the Chinch-bug—often so injures a crop of wheat that it 
is not worth the cutting. 


PROGRESS OF ECONOMIC ENTOMOLOGY. 


It is upward of a century since the Swedish authorities became 
greatly alarmed at the fearful destruction of timber in their dock- 
yards, caused by a minute boring beetle (Zymexzlon navale). They 
did the very best thing they could have done, under the circumstances 
—they applied to their celebrated entomologist, Linnzeus. After a 
tedious investigation, Linnzeus found that the perfect beetle which 
laid the eggs from which proceeded all the mischief, appeared in the 
month of May, and in no other month. Sohe said to the authorities— 
“Gentlemen, all you have to do is to immerse your timber under 
water during the month of May, and you will be no more troubled 
with Lymexilon navale.”” The Government did so—for the remedy 
was simple and inexpensive; and the result was as Linnzeus had pre- 
dicted. From that time forth, the importance of a knowledge of insect 
economy as a means of preventing the depredations of the pests 
which affect our products, began to be realized; and the growth of 
Economic Entomology began. In Prussia and many parts of Germany 
—where the appreciation of true science has done so much to elevate 
the nation—the rudiments of Entomology are taught in the common 
schools; and in the great agricultural colleges there are often special 
Professors of this dspartment, distinct from the Professors of the 
other departments of natural history. Their best text-books devote 
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a great deal of space to Entomology, as witness that of Troschel and 
Ruthe, and especially that of Leunis, of which there are several edi- 
tions for the use of the different classes. They possess, also, many 
excellent works entirely devoted to the science applied. 

Ratzeburg, who held te position of entomologist to the King of 
Sweden up to the time of his recent death, was appointed by the 
government; and his world-renowned works on “ Forest Trees, their 
Diseases, and Insect Enemies,” have done much to build up the indus- 
tries of that country, and to preserve the natural forests. 

In France, again, before the late fearful war so prostrated her, and 
when there was an enlightened despotism centralized at Paris, a wise 
surveillance of her agricultural interests was maintained—especially 
with reference to insect depredations. They hada National Agrico- 
entomological Society which held annual exhibitions at Paris, and 
they also hada monthly journal especially devoted to what the editors 
were pleased to term agricultural insectology; and only a few months 
before the war broke out, the Government, to stimulate research, 
offered a prize of 20,000 francs for a remedy for the Grape-root disease 
which has lately caused such consternation in the southern part of 
that country, and which likewise greatly interests the people of the 
United States, as the readers of these Reports are aware. Iam glad 
to see that under the present Government the offer has been renewed, 
and that the interest in Kconomic Entomology is not abating; for there 
is being held at Paris—as I write—under the auspices of the Central 
Society of Agriculture, an exhibition of useful insects and their pro- 
ducts, and of noxious insects and their injuries. Questions in ento- 
mology as well as in general zodlogy are also made part of every ex- 
amination in their colleges. 

In England, where agriculture is not so much relied on, and where 
insects are not so troublesome to the agriculturist, the authorities 
have been more indifferent, though the economic writings of J. O. 
Westwood, and the excellent work on “ Farm Insects,” by John Curtis, 
have done much good; and from the fact that an entomologist has 
lately been officially connected with the South Kensington Museum 
of London, we may infer that increased attention is there being given 
to the subject. That the pure science is appreciated there, we may 
infer from the fact that the first-named author—so celebrated as an 
entomologist—holds the Hope professorship of Entomology and Zo6l- 
ogy at Oxford University. 

But it is to our own country that we must look for the greatest 
progress. Asis the exigency, so will be the effort. America has been 
justly termed the land of insects. The vast extent of our country and 
the great number of species contained within its limits; the fashion 
which our farmers have of scattering their energies over large tracts, 
instead of concentrating them on smaller and better-managed ‘arms 5 
the great number of noxious insects imported from foreign lands; the 
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rich feast which our varied and extensive flora affords—all tend to 
make it a sort of insect pandemonium. While in Europe the whole 
people become alarmed if a fifth of a given crop is destroyed by in- 
sects, the cultivator here often thinks himself fortunate if he loses 
not more than half. And yet the sums so far paid out by our State 
and National Governments appear paltry indeed in view of the loss 
sustained. Itis asif a gigantic army of foreign soldiers was actually 
among us—burning, ravaging and destroying—and the authorities, 
after taking the matter into their grave consideration, were to vote 
$1,000 a year to General Sherman, and smaller sums to two or three 
other officers, and for the maintenance of the Military School at 
West Point, and the forts, arsenals, dock-yards and navy-yards of the 
country. For a long time, New York was the only State that em- 
ployed a salaried entomologist, and during the last sixteen years the 
able and celebrated incumbent has issued numerous Reports. The 
salary he received sixteen years ago was $1,000 per annum, which, 
though it went three times as far at that time as it does at present, 
was yet scarcely sufficient to defray his annual expenses in books. 
Notwithstanding the great change sixteen years have produced in 
valuations, this salary has not been increased; and should we wonder, 
as old age fastens its enervating hand upon him, to find him losing 
interest and becoming indifferent? Yet notwithstanding the office in 
New York State had lately become nearly obsolete and useless on 
account of the insufficient salary, and was finally abolished last win- 
ter, the effect of Dr. Fitch’s earlier work is still felt, and Senator A. 
B. Dickinson, a few years ago, gave it as his deliberate opinion that 
the New York Entomological Reports had saved annually to the State 
over $50,000. Massachusetts once voted asum of money to Harris 
for a Report on the Injurious Insects of Massachusetts, (and, to his 
honor be it said, Mr. Thomas Allen, the enterprising and intelligent 
President of our Iron Mountain Railroad, had much to do in getting 
the vote through), and Dr. Harris expressly states that he was obliged 
to procure a great number of books at an expense far exceeding the 
compensation allowed him. Yet this Report has become a standard 
work to-day, has run through four editions, and is not only an honor 
and credit to the State, but, besides the incalculable good which it 
must have done, has doubtless brought in a revenue far exceeding the 
original cost to the State. There is also at present, and has been for 
some time, an entomologist, Mr. Townsend Glover, attached to the 
Department of Agriculture at Washington; but, as he himself has 
often informed me, besides his regular duties, he is not only called 
upon to receive, arrange and take care of specimens of birds, speci- 
mens of fruits, specimens of grain, specimens of flax, specimens of 
hemp, specimens of cotton, and specimens of silk, but must also act 
as general curator tothe Museum. This is a good deal like hiring a 
single cradler to harvest 10,000 acres of wheat, and then expecting 
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him, in addition, to cut and fetch in wood, peel and wash the potatoes, 
and be always on hand ready to wait on the good woman of the house. 
Can we wonder, under such circumstances, that the Entomological 
Reports from the Department do not contain a world of original and 
practical information? When Mr. Glover should have been studying: 
the Insects, he was called off to attend the Birds. If he intended to 
discover some facts about the Army-worm, he was hurried away to 
_ unpack a bushel of apples. And instead of learning how to master 
the Curculio, his time was occupied in classifying and arranging speci- 
mens of flax, hemp, cotton, etc.! Asif Entomology required neither 
time, study nor attention! Those who have the pleasure of Mr. 
Glover’s acquaintance know full well that there are few harder work- 
ing men than he; but his position is by no means enviable, Ento- 
mology is enough for one man to shoulder,-without having all the 
other ologies piled on his back. 

In the East, Dr. A. S. Packard holds the office of State Entomolo- 
gist in Massachusetts; and Dr. I. P. Trimble has somehow or other 
been supposed to hold a similar office in New Jersey, though with no 
State authority. Prof. S. I. Smith, of New Haven, has lately been 
appointed Entomologist to the State Board of Agriculture of Connec- 
ticut, and the celebrated Neuropterist, Dr. H. A. Hagen, is Professor 
of Entomology at Harvard. In the middle States, Michigan and Iowa 
have entomologists attached to their agricultural colleges; but in each 
instance the position is a sort of adjunct to something else. Illinois, 
always wise, and leading in the higher walks of Agriculture, was the 
first to establish the office of State Entomologist in the so-called West. 
In the winter of 1866-7, the Legislature enacted a law creating the 
office, and on the 11th of June, 1867, the Governor ‘very judiciously 
appointed to it Mr. Benj. D. Walsh, of Rock Island, a gentleman who 
had been the principal editor of the Practical Entomologist, a 
journal published in 1865 and 1866 in Philadelphia, and solely devoted, 
as its name implies, to practical entomology. 

Following the example of her sister State, Missouri—through the 
efforts of a few of her more progressive and intelligent citizens, and 
especially of Norman J. Colman, editor of the Rural World—cre- 
ated the office of State Entomologist, and endowed it by a special 
appropriation to the State Board of Agriculture, under whose direc- 
tion the incumbent acts. In April, 1868, the writer was called to fill 
the position. In the fall of the same year Mr. Walsh and myself com- 
menced the publication of the American Entomologist (a monthly 
journal devoted to economic entomology) at St. Louis, in order to 
supply needed information pending the publication of our annual 
reports. But asad and cruel accident deprived Illinois of one of her 
most useful citizens, and myself of a lament:d and valued colleague. 
His mantle fell upon Dr. Wm. Le Baron, of Geneva—a gentleman of 
ripe knowledge, and whose work is highly appreciated. The value 
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placed on the entomological work that is being done in the Mississippi 
Valley may be partly inferred from the constant references to it at the 
meetings of our horticultural societies, farmers’ clubs, and in the ag- 
ricultural papers; but only those who have had opportunity can pro- 
perly judge of the sympathy and encouragement constantly tendered 
by private parties who have been pecuniarily benefited by the reports 
made to the States mentioned. 

The producers of Michigan, Indiana, Iowa, Wisconsin and Kansas 
are all taking steps to get the office of State Entomologist created, 
and bills to that effect are already pending in the Legislatures of some 
of these States. 

Thus the good work proceeds! These States will, doubtless, in the 
end, succeed in following the example of Illinois and Missouri; for,in 
our broad and fertile valley, the voice uf the tiller of the soil is now 
heeded in our legislative halls. Our agricultural interests demand 
protection from the numerous enemies which threaten them, and the 
indifference with which the farmers’ requests have been listened to 
in the past is incompatible with that intelligence which should ele- 
vate his calling, and which is absolutely necessary to enable him to 
carry it on profitably. Nor is the day far distant when our agricul- 
tural colleges will awaken to the necessity of paying more attention 
to the subject. Nothing will so surely give to these colleges the dis- 
tinctive character which their name implies, or prevent them from 
degenerating into ordinary institutions of learning, as increased atten- 
tion to the applied sciences, of which Economic Entomology is by no 
means the least important. Already, courses of lectures on the sub- 
ject have been given in Maine before the State College at Orono; in 
Kansas, before the college at Manhattan, and at Cornell University in 
New York; while Michigan Agricultural College has a chair of ‘ Zo6- 
logy and Economic Entomology,” filled by Prof. A. C. Cook, already 
favorably known as a careful and conscientious investigator. I may 
also state that even in South America, applied entomology is appre- 
ciated, as Mr. B. P. Mann is now carrying on important labors as Ento- 
mologist to the Government of Brazil. 

A virgin soil, enriched by the leafy mold of ages, and a harmoniz- 
ing flora and fauna—the result of the long-continued struggle of each 
species for existence—gave to the early tiller of the soil in this 
country arich reward with little labor; but at present he is beset 
with obstacles on every hand, and none but the well-informed are suc- 
cessful; for success in Agriculture and Horticulture, to-day, implies 
knowledge—scientific knowledge! 


HOW TO COUNTERWORK NOXIOUS INSECTS. 


Since, then, we sustain such immense loss from insect injuries, 
the question presents itself, how can we avert wholly, or in part, this 
great evil, and in what way are we to be benefited by the services 
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of one who makes it his especial duty to investigate the subject ? 
There are two grand methods of counterworking a particular noxious 
insect: Ist, Prevention —i. e., guarding against the advent of the evil 
by proper foreknowledge, and prophylactic steps; 2d, Cure—i. e., 
the destruction of the pests, in one way or another, when once they 
are upon us. The last method consists of two distinct plans of ac- 
tion —that of killing directly by hand-picking, machinery, or the 
application of destructive substances to the plants or animals af- 
fected; and that of causing them to be killed by encouraging their 
natural enemies. , 


PrREvENTION. — The first method — prevention — is by far the most 
satisfactory. 
The feathery snow-flake, on its zerial course, 
Is made, with ease, to vanish by a breath; 
To avalanche augmented, ’tis the source 
Of dire calamity — inevitable death. 


It is an undeniable fact that many of the most troublesome weeds 
of American agriculture, as also some of its very worst insect enemies, 
have been imported among us from Europe; and the list of such spe- 
cies, given in my second report, might be greatly extended. The sin- 
gle case of the Rape Butterfly (Perdis rape) will serve to show how 
rapidly these foreigners multiply, and how injurious they become 
when unattended by the natural enemies which keep them in check 
in their native homes. Introduced at Quebec, Canada, in 1856, it has 
now spread over Canada West and most of the New England States, 
as far south as Baltimore, and nearing the eastern limitof New York. 
It sweeps the cabbage crop at all points it reaches, and caused, in 
1871, a loss of $500,000 in the vicinity of New York City alone, if we 
are to believe the New York Tribune. 

Now, there can not be the least doubt but that with the proper 
precautionary steps many of these immigrants from a foreign land 
need never have been introduced, or might, have been stamped out, 
on first arrival, and kept from spreading over our fair country., 

But insects not only spread from one country to another: they 
spread from State to State, from county to county, and from orchard 
to orchard; and in very many instances, this spread from place to place 
is very easily prevented, but unfortunately, just as easily, and more 
often, aided by man. Quite a number of our most noxious species 
would scarcely spread fifty miles in a century, were it not for the aid 
which man in his carelessness gives them. Some are active but a sin- 
gle day in the year; some move slowly under ground; some never 
quit the trees on which they are born; while still others are apterous 
in the female sex, and have otherwise very feeble ambulatory power. 

In checking the spread of noxious insects does not consist the 
only way to prevent their injuries. We can also take advantage of 
their weak points, or nip the evil in the bud. Thus, when we know 


/ 


OF THE STATE ENTOMOLOGIST. 95 





that the parent Hessian-fly (Cecidomyta destructor) makes its first 
appearance in this latitude the fore part of September, and usually 
leaves by the end of the same month, we may avoid its injuries by 
deferring the planting of our grain till October. And if the parent 
Army-worm (Leucania unipuncta) deposits her eggs at the base of 
grass stalks in the fall of the year, we may avoid the ravages of her 
progeny by burning the stubble in the winter. A great many species 
which, like the Army-worm, are difficult to control in their other 
stages, are thus readily killed in the egg stage. 

CurE.—The second method, namely, the cure of the evil when 
once it is upon us, is sometimes sufficiently easy ; at others, almost, or 
quite, impossible. As already stated, we have here two distinct lines 
of action. That of killing the pests requires our ingenuity in the 
construction of mechanical devices, or our time and patience in the 
test and repeated trial of some external application that will kill the 


enemy, while it leaves the plant, or the animal, uninjured. 
[Fig. 10.] 
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Here we learn the value of such contrivances as Dr. Hull’s Cur- 
culio-catcher, (Fig. 10*), and the many modifications of it that have 

















* This is a modification of Dr. Hull’s wheeling machine, (3d Rep. Fig. 2), which modification he 
used with good effect last summer, and which I described in the Scientific American, August 3, 
1872, in the following terms: 

“Dr. Hull was wont to claim that he could use his machine without injury to the trees, but the 
present modification of it is an evidence that experience has taught him ditferently. In all rolling 
machines, whether upon one or two wheels, when the bumping was not done by the machine itself, it 
had to be done by along pole, tipped with rubber and used by a second person. But where I have 
used such a pole and separately jarred the larger boughs, the trees have been much injured in the course 
of a single year’s work, and in some instances killed outright. 

“The advantages of the present modification over the others may be thus briefly stated: It costs 
less, and enables the operator to get close to the tree, to which he can give a sudden jar with a hatchet 
er hammer. This is best done by striking a screw or spike previously inserted into the trunk, and 
purposely made with a shoulder so as to prevent driving; or by striking the end of a limb previously 
sawn squarely off. Such a hard, sudden jar, with an iron instrument, is far more effectual in bringing 
down the beetles than the more subdued bumping of arubber mallet, as it is the sharpness and sud- 
denness rather than the force of the blow which disturbs and alarms the little shy and cunning cus- 
tomers we have to deal with. 5 

‘*The working of the machine is very well indicated in the illustration (Fig. 10). There is a 
bag, d, in the center, into which the operator can brush all fallen fruit, and a bottle of cheap alcohol 
may be kept in the vest pocket, into which the beetles should be thrown; or they may besimply crushed 
between the thumb and finger.’’ 
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been used; here we see the importance of such applications as lime 
for slug-worms (genus Selandria) and other larve having soft, slimy 
skins; of white hellebore for the currant-worms (genus Vematus), and 
of some preparation having Paris Green as its base, for the Colorado 
Potato Beetle. As arule, however, these methods of cure are far less 
satisfactory in their results than the modes of prevention, and should 
never be relied on when the latter can be resorted to. 

That of causing them to be killed by encouraging their natural 
enemies, is one of the most effectual methods of counterworking 
noxious insects. Among such natural enemies, birds, toads, snakes 
and other reptiles hold a prominent place; and we have here to treat 
of the complicated bird question, or what may be termed ornithologi- 
cal entomology, which is yet in its infancy, and calls loudly for more 
attention. But the more important enemies of noxious insects are 
found in their own Olass, and consist of the predaceous or cannibal and 
the parasitic species, wisely ordained to keep the others within due 
bounds. 

To avail ourselves, in the fullest manner, of the aid of these 

friends, it is necessary, first, that by observation we discover what 
particular species prey on a particular vegetable-feeder; second, that 
by observation and experiment we determine the cheapest and most 
convenient method of spreading or propagating the species that so 
prey upon it; and if, as often happens, there are several such species, 
to determine which of them can be propagated most readily and 
cheaply. 

In some cases we can do much to encourage the growth and dis- 
tribution of our insect friends. Take, as an example, the imported 
Cabbage Butterfly already alluded to. In searching for insects in the 
winter time, in England and other parts of Europe, I recollect very 
well, when a lad, how common the naked and suspended chrysalides 
were along the ledges of palings, and in other sheltered situations; 
and how a large per centage of them were always parasitized, and 
generally distinguishable, in consequence, by their discolored look. 
Now, these could be collected by hundreds in winter time, shipped to 
this country, and the parasites allowed to escape in some cab- 
bage-field infested with Pieris rape. The little Chalcid parasite of 
the Oyster-shell Bark-louse is easily introduced into “scurvy” 
orchards not yet favored with it, as I shall show in this Report. The 
parasites of the Plum Curculio (3d Rep. pp. 24-9), and those of the 
Codling moth, to be described further on, are easily bred and dis- 
patched to parts where they are yet unknown. So of the enemy of 
the grape-leaf hoppers (3d Rep. p. 137), and of many others. 

But practically, the propagation of a large proportion of parasitic 
and cannibal insects is beyond man’s power; and all we can do is to 
protect and encourage them, as opportunity offers. To do so, itis very 
important that we know how to distinguish between our friends and 
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our foes, so as to avoid the blunders of one of Dr. Fitch’s neighbors 
who complained that his currant bushes were suffering from plant- 
lice ten times worse than those of his neighbors, notwithstanding he 
took “the greatest pains every morning to kill off the old ones they 
breed from.” Upon inquiry the Doctor ascertained that his worthy 
neighbor had busied himself in killing, not the aphides or plant-lice, 
but the ladybirds ( Coecinellide) or plant-louse devourers that eat and 
drink plant-lice, have plant-lice for breakfast, dinner and supper, and 
are no more capable of breeding plant-lice than a lion is of breeding 
lambs. 

It will be observed that in both these methods of fighting noxious 
insects — whether of prevention or cure—an accurate knowledge of 
the nature and of the habits of each particular species is absolutely 
necessary. It is the all-essential, the basis and groundwork on which 
every intelligent experiment must rest. Jt therefore becomes the 
duty of the economic entomologist primarily to study and give to 
the world accurate accounts, with descriptions, of such insects, 
whether friends or foes, as more particularly concern the husband- 
man ! 


DUTIES OF STATE ENTOMOLOGIST. 


Many persons, not familiar with the facts here set forth, have no 
doubt wondered what can possibly be the duties of a State Ento- 
mologist; while in the minds of not afew the idea prevails that he 
is to catch and kill, or by some means rid the State of, all vermin. 
Asif by the power of an Aaron’s wand or the magic hest of a mighty 
Mulciber, he could perform the Augean task of clearing the land of 
insect plagues! It may not be amiss, therefore, to briefly define his 
duties. 

Broadly speaking, insects are ten times as numerousin individuals 
and species as all other animals combined, and it is estimated that, on 
an average, there are five insects to one plant in any given area. From 
calculations which I have elsewhere made, (Am. nt. II, p. 258,) it 
would require the entire working life of eighty-three persons, at a 
cost of one hundred and twenty-six million dollars, to describe and 
figure, in all four stages, the insects of the world. Insufficient as the 
estimate doubtless is, it will serve to convey some idea of the magni- 
tude of the subject of entomology. 

Where the field is so wide, the labors must be divided, and the 
comparatively few insects which particularly interest the producer 
are more than sufficient to occupy one man’s time. The farmer, as a 
rule, has neither the means nor the opportunity to pursue the requi- 
site studies; hence the wisdom of having a State officer for the pur- 
pose. 

Such an officer should make an annual report, which should reflect 
the experience and observations of the year. Such a report, if well 
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made, is, necessarily, the result of much labor in the field, and close 
study in the closet, and should combine the practically useful with 
the scientifically accurate. It should be copiously illustrated, and 
the illustrations must generally be prepared from life by the author; 
for, strange as it may seem, there are few artists — however talented 
they may otherwise be—who can draft an insect with anatomical pre- 
cision. Such a report, aside from its educational value, is of great 
material value to the State; but its usefulness will depend on the 
methods established by law for its distribution, as well as on the time 
of year of such distribution. In our own State it is bound in with the 
Agricultural Report, which is often a bulky volume, requiring a large 
amount of postage when sent through the mail; and I regret that 
there is not some provision of the law to have a small edition of the 
Entomological Report bound separately, to meet the demand that is 
constantly being made of me for the same. 

The State Entomologist must, further, answer by letter or through 
the columns of different journals a host of queries that are contin- 
ually pouring in upon him from correspondents. He should endeavor 
to protect the farmer from the impostors and quack nostrum venders 
who are ever ready to palm off their vile compounds upon the unso- 
phisticated, as panaceas for all vegetable and animal ills. He must 
lecture; he must read a paper here and an essay there, whenever 
good can thus be accomplished. He must travel hither and thither 
over the State, to investigate the insects that are peculiar to different 
sections; he must carry on all sorts of experiments; but above all, he 
should employ every moment of time, not otherwise occupied, in as- 
certaining the habits and transformations of species. 

These are the more ostensible duties of such an officer; but he 
has, in addition, to form a cabinet; and the coliecting, the classifica- 
tion and arrangement, the proper determination of the species or de- 
scription of such as are new—not to mention the manipulation neces- 
sary to prepare the specimens for such a cabinet—involve an amount 
of scientific detail and application, and of correspondence with sci- _ 
entific men throughout the civilized world, which few but those who 
have some insight into the life of a naturalist can appreciate. 

Now, according to the means expended will be the results at- 
tained. There isa limit to one man’s capabilities, and where the 
means are restricted, it often happens that only the independent 
enthusiast, who looks for other than mercenary reward, can afford to 
fill such a position if he wishes to do any good at all. His expenses 
for engraving, electrotyping and other illustrating material; for books, 
stationery, expressage and postage; for assistance, experiments and 
experimental material; for cabinets, chemicals and paraphernalia for 
collecting and preserving; for traveling, etc., must all come froma 
salary which in no instance has yet exceeded $3,000 per annum. The 
means are not at all commensurate with the vital interests at stake, 
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and I hope to live to see the day when there will be a corps of well- 
supported economic entomologists scattered through the country, 
instead of the few who are now in the field under crippled conditions. 
It is not well for our legislators to be penny wise and pound foolish 
in matters of this kind; and the office should be so endowed as to 
warrant at least the proper assistance. In my own capacity I have 
often felt cramped and restricted in my efforts; and experiments have 
frequently been valueless where, if they could have been carried out 
more thoroughly, they might have resulted in great good. An incom- 
plete experiment is negative, and simply tantalizing, where a full and 
thorough one would be positive and definite, and might prove of the 
utmost importance. 


HOW TO COLLECT, PRESERVE AND STUDY INSECTS. 


Few departments of natural history offer greater inducements or 
facilities to the student than Entomology. He need not pass his 
threshold for material, for it may be found on every hand and at all 
seasons. The directions for collecting, preserving and stu lying insects 
might be extended indefinitely in detail, as volumes have already 
been written on the subject; but the more general and important 
instructions are soon given. 


CoLLEcTING.—Beginners are very apt to supply themselves with 
all sorts of appliances advertised by natural history faurnishing-stores. 
Many of these appliances, when it comes to real, practical field-work,, 
are soon abandoned as useless incumbrances; and the greater the 
experience, the simpler will be the paraphernalia. My own equip- 
ment, on a collecting trip, consists chiefly of a cotton umbrella, a 
strong and narrow steel trowel or digger, a haversack slung across the 
shoulders, a cigar-box lined with sheet cork, and a small knapsack 
attached to a waist-belt which girts a coat, not of many colors, but of 
many pockets so made that in stooping nothing falls out of them. The 
umbrella is one of the indispensables. It shields, when necessary, 
from old Sol’s scorching rays and from the pelting, drenching storm 3. 
brings within reach, by its hooked handle, many a larva-freighted 
bough which would otherwise remain undisturbed; and forms an ex- 
cellent receptacle for all insects that may be dislodged from bush or 
branch. Opened and held inverted under a bough with the left hand, 
while the right manipulates a beating-stick cut for the occasion, it 
will be the recipient of many a choice specimen that would never 
have been espied amid its protective surroundings. Some collectors 
use an umbrella painted or lined on the inside with white, to facilitate 
the detection of any object that drops into it; but as there are fully as 
many, if not more, pale and white insects as there are dark or black 
ones, the common dark umbrella is good enough for all ordinary pur- 
poses; and if any improvement on the ordinary cotton umbrella is 
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desired, it should be in the way of a joint or knuckle about the mid- 
dle of the handle, which will facilitate its packing and using. The 
trowel is valuable for prying off the loosened bark from old trees, 
whether felled or standing, and for digging into the ground or into 
decaying stumps and logs. The haversack is for the carriage of differ- 
ent kinds of boxes (those made of tin being best) intended for larvez 
and other forms which it is necessary to bring home alive for breed- 
ing purposes; and if made with a partition so that the filled and 
empty boxes may be separated, all the better: it may also be used 
for nets and other apparatus to be mentioned, and for such provender 
as is necessary on the trip. The knapsack may be made on the plan 
of a cartridge-box, of stout canvas or leather, and should be of mode- 
rate size and slung on to the belt so as to be slipped to any part of 
the waist and not hinder free bodily motion. It may be used to carry 
bottles, phials and many other small appliances, and should be accord- 
ingly partitioned and furnished with loops or pockets on the inside. 
The cigar-box is for the reception of pinned specimens, and may be 
slipped on to the belt, or buttoned to the pants, by means of leather. 
The greatest requisites in collecting are a pair of sharp éyes 
and ready hands, with coolness and self-possession; but a few traps 
will materially aid. One of the most important is the hand-net, 
which may be made so as to subserve the two purposes of a sweep- 
ing and an air-net. The frame of the net which I use is illustrated 
herewith (Fig. 11), and will be found strong and serviceable and con- 
[Fig. 11.] veniently portable. It is con- 

structed as follows: Take two 

pieces of stout brass wire, each 
about 20 inches long; bend 
them half-circularly and join 
at one end by a folding hinge 
having acheck on one side (0). 
The other ends are bent and 
beaten into two square sock- 
ets (7) which fit to a nut sunk 
and soldered into one end of a 
brass tube (d). When so fitted, 
they are secured by a large- 
headed screw (¢) threaded to 
“fit into the nut-socket, and 
with a groove wide enough to 
receive the back of a common 
pocket knife-blade. The wire 
hoop is easily detached and folded, as at c¢, for convenient carriage ; 
and the handle may be made of any desired length by cutting a stick 
and fitting it into the hollow tube a, which should be about six inches 
long. It is well to have two separate hoops—one of lighter wire fur- 
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nished with silk gauze or some other light material for catching fly- 
ing insects; and one which is stouter and furnished with a net of 
stronger material for sweeping non-flying specimens. 

Another still more simple, but less convenient, frame is thus de- 
scribed by my friend F. G. Sanborn, of Boston, Mass.: 

(Fig. 12.] ‘‘ Make a loop of strong iron or brass wire, of about 
’ 3-16ths of an inch in thickness, so that the diameter of the 
loop or circle will not exceed twelve inches, leaving an 
inch to an inch and a half of wire at each end bent at 
nearly right angles. Bind the two extremities of the wire 
together with smaller wire (Fig. 12, a), and tin them by 
applying a drop of muriate of zinc, then holding it in 
the fire or over a gas flame until nearly red hot, when a 
few grains of block tin or soft solder placed upon them 
will flow evenly over the whole surface and join them 
firmly together. Take a Maynard rifle cartridge tube, or other brass 
tube of similar dimensions; if the former, file off the closed end or 
perforate it for the admission of the wire, and having tinned it in the 
same manner on the inside, push a tight-fitting cork half way through 
(Fig. 12, c) and pour into it melted tin or soft solder, and insert the 
wires; if carefully done, you will have a firmly constructed and very 
durable foundation for a collecting net. The cork being extracted, 
will leave a convenient socket for inserting a stick or walking cane to 
serve as a handle.” 

My friend, J. A. Lintner, of Albany, N. Y., makes very good use, 

{Fig. 13] in his ordinary promenades, of a telescopic fish-rod, with a 
head (Fig. 13.) screwed on to one end, in which to fasten an 
elastic brass coil on which the net is drawn, but which when 
not in use sets snugly inside his silk hat. 

The bag should taper to the bottom, and in either case, 
should be fully twice the diameter of the hoop, so that by 
giving the net a twist, the mouth may be closed and the con- 
tents thus secured. The sweeping-net may be protected 
around the hoop with a covering of leather, andin use should 
be kept in a steady and continued back-and-forth motion, 
over and touching the plants, until the contents are to be ex- 
amined; when, by placing the head at the opening and quietly sur- 
veying the restless inmates, the desiderata may be secured and the 
rest turned out. A sudden dash of the air-net will usually lay any 
flying object at the bottom. A net for aquatic insects may be made 
on the same principle, but should be stout, with the meshes open 
enough to allow free passage of water, and the bag not quite as deep 
as the diameter of the hoop. A forceps net, which consists of two 
gauze or bobbinet covered frames, having riveted handles, so as to 
close like a pair of scissors, is employed for small insects; but I find 
little use for it. A coarse sieve, together with a white towel, or sheet, 
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will be found of great service for special occasions, particularly 
in the spring, when the search for minute insects found under old 
leaves, or for pup around the butts of trees, is contemplated. With 
the sheet spread on the ground, and afew handfuls of leaves and leafy 
mold sifted overit, many a minute specimen will be separated from 
the coarser particles, and drop to thé sheet, where the eye may 
readily detect it. Conversely, the earth taken from around trees may 
be sifted so as to leave in the sieve such larger objects as pupa, etc. 
Another favorite plan, with some collectors, of obtaining specimens, 
especially night. flying moths, is by “sugaring.” This consists of ap- 
plying to the trunks of trees, or to strips of cloth attached to the trees, 
some sweet, attractive and stupefying preparation. Diluted molasses, 
or dissolved brown sugar, mixed with rum or beer, is most frequently 
employed. I have found sugaring of little use till after the blossom- 
ing season, and — notwithstanding assertions to the contrary —it is 
almost impossible to so stupefy or intoxicate an insect that it will re- 
main till the next morning. I generally sugar at eve, and visit the 
tree several times between sundown and midnight, armed with wide- 
mouthed killing bottles, and accompanied by a second person who car- 
ries a dark-lantern. Isolated trees, on the edges of woods, give the 
best results. Everybody knows how some poor moths will persist in 
flitting round a light, until they singe their wings; and, as many in- 
sects are strongly attracted to bright artificial light, it may be em- 
ployed with good results, especially during warm and damp evenings. 
The collector should never go unprovided with a small box or tube 
full of different sized pins (a corked cartridge tube makes a good box), 
a pair or two of forceps, a pair of scissors, a little mucilage, and the 
killing apparatus to be described. 


Kirtiine.—After capturing an insect, intended for the cabinet, the 
next thing is to kill and dispose of it till one gets home. All those, 
as the various Beetles, Bugs, some Nerve-winged and some Straight- 
winged insects, which have either hard or naked coverings, and do not 
spoil when wetted, may be thrown into alcohol kept in stout, wide 
mouthed and well-corked bottles. The alcohol at once kills and pre- 
serves. 

The cyanide bottle is very useful for killing the more delicate 
Scaly-winged and Two-winged insects. Itis a wide-mouthed bottle, 
with a few grains of cyanide of potassium kept in place at the bot- 
tom by a layer of cotton-wadding, pressed down upon it and cap- 
ped with something smooth, such as perforated card-board. The 
cyanide is a deadly poison, and soon kills anything thrown into the 
bottle. Different sized bottles may be used, and one made of a chem- 
ist?s test-tube (Fig. 14) is convenient in the field. Carbonate of 
ammonia may be used as a substitute for cyanide, but it affects 
the colors more, especially of delicate green insects. In countries 


_ rig. 14.] 
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where the Laurel grows, its bruised leaves may be 
used in place of the cyanide; they kill less quickly, 
but have the advantage of safety. The leaves of the 


=< Laurel-Cherry, (Prunus lauro-cerasus), a plant com- 


monly grown in England for screens and hedges, are 


} also used for this purpose. A small and stout bottle 


of chloroform, or ether, witha brush securely inserted 


| into the cork, (Fig. 15.), will be found very serviceable. 
|| A slight moistening through the air-net will stupefy 
“most insects caught in it, and facilitate their removal 


to the cyanide bottle; while a touch or two with the 


|| wet brush under the head and thorax, will kill the 


more delicate specimens outright, without in the least 


|| injuring them. Another way of using chloroform is 


| by means of a small, hollow tube passed through the 


|| cork (Fig. 16), what is called jeweler’s hollow wire 
‘||| answering the purpose. The liquid evaporates more 
|| readily in such a bottle, andI altogether prefer the 
|| first mentioned. Some large insects, and especially 
|; female moths, whose size prevents the use of the or- 


dinary cyanide bottles, are difficult to kill. With 


Hic these, fluttering may be prevented by the use of 


chloroform, or by a squeeze of the thorax under 
the wings with the thumb and finger; and they may 
be killed by puncturing the thorax, or piercing the 


foue diate, with a needle dipped in liquid cyanide, or ox- 


[Fig. 15.] 





























alic acid. <A long bottle with a needle ls. 16-] 
thrust into the cork may be kept for this i 
purpose; but the needle must be of ivory 
or bone, as those of metal are corroded @@= 
and eaten by the liquids. Hotwater kills nm 
rapidly, and leaves the specimens in good |) : 
flexible condition for mounting; the heads }| 
‘of large insects may be held for a few |) 
moments in the water, while smaller spe- | 
cimens should first be thrown into a fl 
corked bottle, and the bottle submitted A 
to the heat. it 


For killing small and delicate moths which 
have been bred, I find nothing more handy than 
chloroform. They may be caught in turned wood- 
en boxes, which are kept by every druggist; anda 















































(ae of the Troha on the outside of the box imac Teves stupe- 
fiesthem. It has a tendency to stiffen them, however, and they are 
best set immediately after death. 


E.K—9O 
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Some collectors, with indifferent olfactory sense, moisten the cork 
of their boxes with kreosote. Its killing power lasts for several days. 
A few whilfs from a cigar, when nothing else is at hand, will also kill 
many of the more tender insects. 


Entomotaxy.—Unlike the ornithologist, the entomologist has no 
one word to express the preparing, setting and preserving of his speci- 
mens; but that used herewith will very well answer the purpose. In 
preparing insects for the cabinet, entomological pins, expressly made, 
should be used. Those manufactured by W. Klager, of Berlin, are 
far superior to those of American make, and may be obtained through 
the agency of several of our Eastern natural history societies. They 
range, in number, from 00, or extremely fine, to 7, which is coarse and 
stout. Nos. 2, 3,4, 5 and 6 are the most useful, and the others may, in 
reality, be dispensed with. French pins, ranging from 1 to 10, and 
over, the lower numbers finest, are next best, and may be had of John 
Akhurst, 19 Prospect street, Brooklyn, New York. All insects should 
be pinned through the middle of the thorax, where—as is more gen- 
erally the case—this portion (mesothorax) is largely developed. 
Beetles (Coleoptera) and Bugs (Hemiptera) should, however, be 
pinned, the former through the right elytron or wing-cover, (Fig. 17, 

[Fig. 17.] a), the latter through the scutel or triangular 
piece behind the thorax (Fig. 17, }), the pin 
issuing between the middle and hind legs. The 

specimens look very pretty with all the legs 
*neatly spread out; but for practical purposes, 
it is usually as well to let them dry in the 
naturally folded positions: it is a saving of 
time, a saving of space, and the limbs are not so apt to break. There 
should always be about half an inch of the pin above the insect, to 
facilitate handling, and uniformity in this regard will have much to do 
with the neat appearance of a collection. Most insects which are 
too small to be pierced by a No. 2 pin may be fastened to card-board, 
by means of gum tragacanth. <A drop of corrosive sublimate, added 
to the water with which the gum is diluted, will indefinitely prevent 
its souring, but should not be used where the gum is to come in con- 
tact with the pin, as it inclines the latter too much to verdigris. In 
such cases a little spirits of camphor mixed with the tragacanth is 
best. Ihave tried gum arabic with white sugar, as used by my late 
friend Walsh, French varnish, shellac dissolved in alcohol, and other 
gums; but much prefer the tragacanth. The card-board or Bristol- 
board may be cut into points er tags, of shape to suit -the fancy. I 
use, myself, rows of wedge-shaped points (Fig. 18) of three different 
pies 32] sizes, according to the insects to be fast- 

ened; and to facilitate the cutting of these 
\yows, and to obtain uniformity, I have had 
three different sized stamps made, which prick the paper and indicate 





So] 
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each angle or corner. Delicate flies and moths which it will not do 
to fasten with mucilage, may first be mounted on very fine pins, (Nos. 
19 and 20, made by Eddleston & Williams, Crown Court, Cheapside, 
London, are very fine and excellent,) or on silver wires, and these in- 
serted into one end of little strips of cork or pith, through the other 
end of which a No. 3 or 4 Klzeger pin passes to secure the specimen 
in the cabinet. Pith for this use should be dense, and that of Worm- 
wood (Artemisia) or Mullein ( Verbascum) will be found best. By 
this means the proper height is preserved, and the inconvenience and 
vexation of handling such very fine pins obviated. Some, who have 
plenty of time and patience to spare, throw their beetles into warm 
water, and, while all the parts are limp, fasten them by the legs on to 
card-board coated with tragacanth, which, in drying, secures the 
beetle without discoloring the paper. The paper is afterward cut up 
into squares and pinned, 

Many Coleopterists prefer to use separate slips of card-board, cut 
into isosceles triangles, crosswise on to the narrow tips of which the 
specimens are gummed with a cement of inspissated ox-gall, gum 
arabic and water, as recommended by Dr. LeConte; but, though more 
of the underside of the beetle is in this manner left exposed, I find 
my own method much the most convenient. 

Many English entomologists use short pins, very much like those 
of ordinary make, and my late friend Walsh never gave up the custom, 
and most vehemently opposed the use of what he ridiculed as “ long 
German skewers.” But the only advantage that can possibly be 
claimed for the short pins is that they are less apt to bend, are conse- 
quently more easily stuck into the bottoms of boxes, and require less 
room; while, compared with the long pins, they have numerous disad- 
vantages. Long pins admit of the very important advantage of at- 
taching notes and labels to the specimen; render it more secure from 
injury when handled, and from museum pests in the cabinet; and on 
them several rows of carded duplicates may be fastened, one under 
the other, so as to economize room. 

I have seen few old collections in better condition than that of 
M. E. Mulsant, of Lyons, France; and he uses iron wire, cut slant- 
ingly of the requisite length—a common custom in France. These 
wires bend so easily and have such dull points that they require much 
more careful manipulation than the pins, and the claim made for them 
that they do not verdigris, would, perhaps, not hold good near the 
sea. Silver wire, or silver-plated wire, is used for the same purpose. 

For the proper setting of insects with broad and flattened wings, 
such as butterflies and moths, a spreading board or stretcher is neces- 
sary. One thatis simple and answers every purpose is shown at figure 
19. It may be made of two pieces of thin white-wood or pine board, 
fastened together by braces, especially at the ends, and left wide 
enough apart to admit the bodies of the insects to be spread: strips 
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[Fig. 19.] of cork or pith, in which to fasten the 
y , pins, may then be tacked or glued below 
/ so as to cover the intervening space. The 
/ braces must be deep enough to prevent 
/_ the pins from touching anything the 
= Stretcher may be laidon; and by attach- 
= ing a ring or loop to one of them, the 
= stretcher may be hung against a wall, out 
= = “of the way. Forordinary-sized specimens 
I use boards 2 feet long, 3 inches wide and 4 inch thick, with three - 
braces (one in the middle and one at each end) 14 inches deep at the 
ends, but narrowing from each end to 1 1-6 inches at the middle. 
This slight rising from the middle is to counteract the tendency of the 
wings, however well dried, to drop a little after the insect is placed 
in the cabinet. The wings are held in position by means of strips of 
paper (Fig. 19) until dry. For stretching the wings, and for many 
other purposes, a handled needle will be found useful. Split off, with 
the grain, a piece of pine wood three or four inches long; hold it in 
the right hand; take a medium-sized needle in the left-hand; hold it 
[Fig. 20.] upright with the point touching a walnut table, or ounes hard- 
ii) grained wood, and bring a steady pressure to ewe on the pine. 
The head of the needle will sink to any required distance into 
the pine, which may then be whittled off, and you have just the 
thing you want (Fig. 20). To obtain uniformity in the position 
of the wings, a good rule is to have the inner margins of the 
front wings as nearly as possible on a straight line (Fig. 19). 
When the specimens are thoroughly stiff and dry, they should 
be taken from the stretcher and kept for several weeks in the 
drying box before being permanently placed in the cabinet. 
The drying box is simply a box of any required dimensions, con- 
taining a series of shelves on which to pin the specimens, and 
without a solid back or front. The back is covered on the in- 
side with fine gauze, and on the outside with coarser wire, and 
the door in front consists of a close-fitting frame of the same 
material—the object being to allow free passage of air, but at 
the same time to keep out dust and prevent the gnawings of mice and 
other animals. The shelves should be not less than two inches deep, 
and if made in the form of a quadrangular frame, braced with two 
cross-pieces on which to tack sheet cork, they will serve for the double 
purpose of drying spread specimens, and for the spreading of others; 
as there are many insects with long legs, which are more conveniently 
spread on such a board, by means of triangular pieces of stiff card- 
board braces or “saddles,” than on the stretcher already described. 
Two of these braces are fixed on ‘the setting board, by means of 
stout pins, at sufficient distances apart to receive the body between 
them. The wings are then spread upon them and kept in place, until 
dry, by means of additional braces. 
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CABINET AND Boxes.—The boxes or cases, which are used to keep 
insects in permanently, may be made of any dimensions to suit the 
fancy—12x16 inches, inside, being a convenient size, and allowing 
economic use of cork. They must, however, be perfectly tight, and 
should not be more than 24} inches deep on the inside. The bottoms 
should be lined with something which will hold the pins, and the 
whole inside covered with white paper, which, if delicately cross- 
ruled, will facilitate the regular pinning of specimens. While the 
size and style of the box and cabinet may be left to individual taste, 
some choice must be had of material. Red cedar should never be 
used. I have learned, to my sorrow, the baneful effects of this wood, 
notwithstanding it is recommended—evidently by those who are 
guiltless of having used it—as having the advantage over other wood, 
of keeping off museum pests. It seems impossible to get this wood 
so seasoned but that a certain amount of resin will continually exude 
from it; and insects in boxes of this material are very apt to soften 
and become greasy. Paper boxes are also bad, as they attract, mois- 
ture and cause the specimens to mold. The French used to make very 
neat boxes of this material, and Dr. Fitch, of New York, imported a 
number for his insects. He has been paid for his trouble by having 
almost all of his specimens ruined by mold. I use, myself, well sea- 
soned pine and white-wood; and in such boxes as have glass covers, 

and are intended to form part of a neat cabinet for parlor ornament, 
the fronts may be of walnut or cherry. 

My best cabinet consists of 60 boxes of the above dimensions, in 
three tiers of twenty each. The boxes are made of well-seasoned pine, 
the lower part having a depth of 14 inches, with a rabbet extending 
2 inch above it. The glass cover, with a frame 1 inch deep, fits over 
this. The sides and back, exclusive of rabbet, are made of + inch 
stuff, but the front, which is made of cherry, is twice as thick, the 
better to hold a ring, sunk flush inthe middle. The bottoms are made 
of two thin pieces, cross-grained, to prevent warping or cracking, and 
the whole varnished with shellac and alcohol. The cabinet is made 
of black walnut, with the exception of the back, whichis pine, and 
is simply a case with folding doors in front, and-a series of skeleton 
shelves ?inch thick. Boxes, such as these, when the lid is secured 
by hooks, will also be found convenient to hang upon a wall. 

A very convenient and secure box, 12x8x24 inches inside, and 
made to look like a book, is manufactured (price $3.00) by Mr. J.S. 
Ridings, of Philadelphia. The back is made in one piece, 12x32 inches, 
4 inch thick in the middle and rounding off on the outside tozinch at 
the ends. The front and ends are 3 inches wide and + inch thick, the 
front piece having a length of 12 and the ends, which overlap it, of 
84 inches. The sides are 123x84 inches, with a thickness? of 4 inch. 
When glued and bradded together, and sand-papered, this box is care- 
fully sawed in two down the middle. Thin strips 2 inches wide and 
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~ thick are then cut in around one of the halves, so that the edges 
project and form a rabbet, which is beveled off and fits tightly against 
the inside of the other half when closed. The inside is lined with 
cork and paper, the back covered with stout linen or leather, which 
forms a hinge, and the whole either painted or papered to suit the 
fancy. It is neat,may be stood edgwise ona book-shelf, is easily han- 
dled, and is, withal, valuable to the working student, because new 
boxes may be added, in their proper places, as the collection increases; 
and the insects always kept in proper systematic order. Such 
boxes are also readily packed and moved from one place to another, 
and for this reason will commend themselves to the itinerant ento- 
mologist. Those who are ingenious, and have the proper tools, can 
_ make them at a less cost, but hardly with the same finish as does Mr. 
Ridings. 

For beauty and security, and the perfect display of the larger 
Lepidoptera, I have seen nothing superior to a box used by Mr. Lint- 
ner, of Albany, N. Y. It is a frame made in the form of a folio vol- 
ume, with glass set in for sides, and bound in an ordinary book cover. 
The insects are pinned onto pieces of cork, fastened to the inside of 
one of the glass plates; and the boxes may be stood on ends, in library 
shape, like ordinary books. For the benefit of those who wish to 
make small collections of showy insects, I give Mr. Lintner’s method, 
of which he has been kind enough to furnish me the following de-. 
scription: 


[Fig. 21.] 


Figures a, 6 and ¢ repre- 
sent, in section, the frame- 
work of the volume—e 
showing the ends, 6 the 
front, and c the back. The 
material can be prepared 
in long strips of some soft 
wood, by a cabinet-maker, 
(if the collector has the 
necessary skill and leisure 
for framing it,) at a cost 
of sixty cents a frame, if 
a number suflicient for a 
dozen boxes be ordered. 
Or, if it be preferred to 
order them made, the cost 
should not exceed eighty 
cents each. 

Before being placed in the hands of the binder, the mitering should be carefully 
examined, and any defect in fitting remedied, so that the glass, when placed in posi- 
tion, may have accurate bearings on all the sides. The interior of the frame is covered 
with tin-foil, made as smooth as possible before application, to be applied with thor- 
oughly-boiled flour paste, (in which a small proportion of arsenic may be mixed), and 
rubbed smoothly down till the remoyal of the blisters, which are apt to appear. The 
tin-foil can be purchased, by weight, at druggists’, and the sheets marked off and cut 
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by arulein strips of proper width, allowing for a trifle of overlapping on the sides. 
Its cost per volume is merely nominal. 

First quality single-thick glass for sides must be selected, wholly free from rust, 
veins, air-bubbles or any blemish. Such glass can be purchased at fifteen cents a pane. 
The lower glass, after thorough cleaning, especially of its inner surface, with an alka- 
line wash, and a final polishing with slightly wetted white printing paper, is to be 
firmly secured in its place by a proper number of tin points; the upper glass is but 
temporarily fastened. The binder must be directed to cover the exposed sides of the 
frame with ‘‘combed ”’ paper, bringing it over the border of the permanent lower glass, 
and beneath the removable upper glass. 

The covers of the volume are of heavy binder’s-board (No. 18), neatly lined within 
with glazed white paper. On one of the insides of the lids may be attached, by its 
corners, a sheet with the numbers and names of the species contained in the volume, 
or these may be placed on the pin bearing the insect. If bound in best quality of imi- 
tation morocco, with cloth covers, lettered and gilded on the back, the cost (for a dozen 
volumes) need not exceed $1.00 each. If in turkey-morocco, it will be $1.50. 

The lettering and ornamentation of the back will vary with the taste of the indi- 
vidual. The family designations may be permanently lettered, or they may be pasted 
on the back, on a slip of paper or gum-label, as are the generic names, thus permitting 
the change of the contents of a volume at any time, if desired. 

The bits of cork to which the insects are to be pinned are cut in quarter-inch 
squaves from sheet-cork of one-fourth of an inch in thickness. If the trouble be taken 
to trim off the corners, giving them an octagonal form, their appearance will be mate- 
rially improved, and much less care will be required in adjusting them on the glass. 

The cement usually recommended for attaching the cork to the glass is composed 
of equal parts of white wax and resin. My experience with this has not been favor- 
able, for after the lapse of a few years, I have invariably been subjected to the serious 
annoyance of being compelled to renew the entire contents of the volume, clean the 
glass and replace the corks with new cement. From some cause, inexplicable to me; 
a gradual separation takes place of the cork with its cement trom the glass, first ap- 
pearing at the angles of the cork, and its progress indicated by an increasing number 
of iridescent rings which form within, until the centre is reached, when, if not pre- 
viously detached, the insect falls with the cork, usually to its injury and that of others 
beneath it. 

A number of years ago, I happened to employ, in attaching a single piece of cork 
in one of my cases, a cement originally made for other purposes, consisting of six parts 
of resin, one of wax and one of Venetian red. Several years thereafter, my attention 
was drawn to this piece, by finding it as firmly united as when at first applied, and at 
the present time (after the lapse of twelve years) it is without the slightest indication 
of separation. Acting upon this hint, I have, of late, used this cement in the restora- 
tion of a number of my cases, and with the most satisfactory results. It is important 
that the cement, when used, should be heated (by a spirit lamp or gas flame) to as high 
a degree as it will bear without burning. An amount sufficient to cover the bottom of 
the small, flat metal vessel containing it to the depth of an eighth of an inch will suf- 
fice, and prevent the cork from taking up more than its requisite quantity. It should 
be oceasionally stirred to prevent the precipitation of its heavier portions. The cork 
may be conveniently dipped by the aid of a needle inserted in a handle, when, as 
quickly as possible, it should be transferred to the glass, for the degree of adhesion 
seems to depend upon the degree of fluidity of the cement. From some experiments 
made by me, after the corks had been attached as above, in heating the entire glass to 
such a degree as thoroughly to melt the cement until it spreads outward from beneath 
the weight of the cork, and then permitted to cool—the glass meanwhile held horizon- 
tally, that the corks might not be displaced—the results appear to indicate that the 
above cement, applied in this manner on glass properly cleaned, will prove a permanent 
one. It is scarcely necessary to state that this method is not available where the glass 
has been bound as above. 
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Preparatory to corking the glass for the specimens assigned to it, the spaces re- 
quired for them are to be ascertained by arranging them in order on a cork surface, or 
otherwise. On a sheet of paper of the size of the glass, perpendicular lines, of the 
number of the rows and at their proper distances, are to be drawn, and cross lines 
equal in number to the insects contained in the rows. The distances of these lines will 
be uniform, unless smaller specimens are to occupy some portion of the case, when they 
may be graduated to the required proportion. With the sheet ruled in this manner and 
placed beneath the glass, the points where the corks are to'be applied are indicated by 
the intersections of the lines. The sheet, marked with the family of the insects for 
which it was used, and with the numbers designating its divisions, may be laid aside 
for future use in the preparation of other cases for which it may be suitable. In a 
series of unbound cases in my collestion, in which the glasses measure 11x14} inches, 
I have used for my Lepidoptera and lain aside the following scales, the citation of which 
will also serve to show the capacity of the cases: 8x8, Catocalas; 2x7 and 3x9, 
Sphingide; 4x11 to 4x14, Bombycide; 5x13 to 6x16, Noctuide; 8x16 and 8x20, 
Lycenide and Tortricide. 4 f 

The unbound cases above referred to are inexpensive frames, mude by myself, of 
quarter-inch white wood or pine, the corners mitred, glued and nailed with ? inch 
brads, lined within with white paper, (better with tin-foil), and covered without with 
stout manilla paper. The glasses are cut of the size of the frame, and when placed in 
position thereon, are appressed closely to it by laying upon them, near each corner, a 
heavy weight, and strips of an enameled green paper, cut to the width of one inch, are 
pasted over their edges, extending a little beyond the thickness of the frame, and 
brought downward over the outside of the frame. On its back” two gum labels, indi- 
cating the insects inclosed, are placed at uniform heights (seven and twelve inches), 
when, if all has been neatly done, they present a tasteful appearance upon a shelf. 
When there is reason to believe that the case will need to be opened for the change or 
addition of specimens, it will be found convenient to employ, for the fastening of the 
left-hand side of the upper glass, paper lined with a thin muslin, to serve as a hinge 
when the other sides have been cut. 

Should it become desirable to bind these cases, outside frames may be constructed 
after the plans above given, with the omission of the inside quarter-inch, (the equiva- 
lent of these frames), in which these may be placed and held in position by two or 
three screws inserted in their sides. 


A similar case, used by Mr. Titian Peale of Washington, is de- 
scribed by Dr. Brackenridge Clemens (Smithsonian Rep., 1858, p. 196). 

To hold the pins, various substances may be used, but nothing 
surpasses cork. It may be obtained in sheets, 12x34x4 inches, made 
expressly. It is for sale by several parties in the Hast, and is adver- 
tised by the Naturalists’ Agency, Salem, Mass., and by Mr. Akhurst. 
The pith of Elder, Broom corn or Indian corn may be used by those 
who have time to properly cut it into uniform and square pieces; but 
it should first be boiled to extract the saccharine matter it contains, 
and afterward very thoroughly dried; otherwise it will corrode the 
pins. Boiler felt, properly split, has the advantage of cheapness, and 
is valuable. Where none of these materials can be obtained, two 
sheets of stiff paper, stretched on each side of a frame 4 of an inch 
deep, and supported on a ledge of the same depth, may be fastened 
into the bottom of the box; and even bog peat, or a couple of thick- 
nesses of blanket, will serve a good purpose. All these linings may 
be dispensed with in an emergency, and the pins stuck into the soft 
wood, especially if cut across the grain: i. e., horizontally from the 
tree. 
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A collection well mounted and cared for will last indefinitely. It 
must be kept from the light, which fades the specimens, and by all 
means from dampness. ‘The preserved insects, if not constantly cared 
for and watched, will soon be injured or devoured by mites, Psoci, 
Dermestes, and other museum pests, against which there is nothing 
so effectual as vigilance. A little camphor kept in the boxes will assist 
in preserving the collection from these enemies; but it should not be 

[Fig. 22.] used too freely, as I 
TTT incline to think it has 
Hi a .. something todo in caus- 
=) ing the specimens to 
' grease. The best pre- 
; ventive of greasing is 
iy / thorough drying in the drying box; but it is almost 
if impossible to prevent it in the malés of some fami- 
My) p lies of moths (e. g., the Zyeride). When the speci- 
men is very choice, the grease may be extracted by 
soaking in ether or by covering with pulverized 
pipe-clay. For inserting the more delicate pins, and 
for numerous other necessary operations, different 
forceps, and especially those shown in figures 22, 23 and 24, will be 
found invaluable. 































If the paper in the bottoms 

, of the boxes becomes yellow 

mmm 75 with age, or soiled in any way, 

aa =— it may be cleansed and whit- 

ened by a painting of very finely ground white zine dissolved in isin- 

glass or milk, and put on with a broad brush. A little corrosive sub- 
limate worked in with the paint will serve to protect the insects. 





Retaxing.—Specimens which have become stiff before being 
spread, or which need resetting, may be relaxed by placing 
them ina tight tin vessel, half filled with moist sand; and a 
little carbolic acid in the moistening will prevent molding. 

Brerepine.—Far too little attention has been given by ento- 
mologists in this country to the breeding or rearing of insects, 
notwithstanding it offers a greater field for usefulness, and for 
original observation, than any other special branch of the 
science. 

Insects are by no means difficult to rear, and there is a genu- 
ine pleasure in watching their transformations, and in the an- 
ticipation and expectancy with which one looks forward to the 
ultimate form of some new or unfamiliar larva. If it is grati- 
fying to be able to properly determine and classify a species, 
it is still more so to be acquainted with it in all its forms, and 
to understand its curious habits and ways of life. 
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In the hands of the careful breeder, an insect may be secured 
against its numerous natural enemies, and against vicissitudes of 
climate; and will consequently be more apt to mature than in a state 
of nature. Yet the great secret of successful breeding lies in other- 
wise supplying, as far as possible, the natural conditions. The breed-- 
ing of aquatic insects requires properly arranged aquaria, and is 
always attended with the difficulty of furnishing a proper supply of 
food. The transformations of many others, both aquatic and terres- 
trial, can only be studied by close and careful out-door observation. 
But the great majority of insect larve may be reared to the perfect 
state indoors, where their manceuverings may be constantly and con- 
veniently watched. For the feeding of small species, glass jars and 
wide-mouthed bottles will be found useful. The mouths should be 
covered with gauze or old linen, fastened either by thread or rubber; 
and a few inches of moist earth at the bottom will furnish a retreat 
for those which enter it to transform, and keep the Si in a 
moist and fit condition. 

For larger insects I use a breed- 
ing cage or vivarium of my own 
devising, and which answers the 
purpose admirably. It is repre- 
sented in figure 25, and com- 
prises three distinct parts: Ist, 
the bottom board (a), consisting 
of a square piece of inch-thick 
walnut with a rectangular zinc 
pan (#), 4 inches deep, fastened 
to it, above, and with two cross 
pieces (gg) below, to prevent 
cracking or warping, facilitate 
lifting, and allow the air to pass 
underneath the cage. 2d, a box 
(6), with three glass sides and a 
glass door in front, to fit over the 
zine pan. 38d, a cap (¢c), which 
V2 fits closely on to the box, and has 

j— atop of fine wire gauze. To the 
=@£==- center of the zinc pan is soldered 

SS = azinc tube(d) just large enough 
to Reriaih an ordinary quinine bottle. The zine pan is filled with 
clean sifted earth or sand (¢), and the quinine boitle is for the recep- — 
tion of the food-plant. The cage admits of abundant light and air, 
and also of the easy removal of excrement and frass which falls to the 

ground; while the insects in transforming enter the ground or attach 
’ themselves to the sides or the cap, according to their habits. The 
most convenient dimensions I find to be 12 inches square and 18 inches 


[Fig. 25.] 
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high: the cap and the door fit closely by means of rabbets, and the 
former has a depth of about 4 inches to admit of the largest cocoon 
being spun in it without touching the box on which it rests. The zine 
pan might be made 6 or 8 inches deep, and the lower half filled with 
sand, so as to keep the whole moist for a greater length of time. 

A dozen such cages will furnish room for the annual breeding of 
a great number of species, as several having different habits and ap- 
pearance, and which there is no danger of confounding, may be simul- 
taneously fed in the same cage. I number each of the three parts of 
each cage to prevent misplacement and to facilitate reference, and 
aside from the notes made in the note-book, it will aid the memory, 
and expedite matters, to keep a short open record of the species con- 
tained in each cage, by means of slips of paper pasted on to the glass 
door. As fast as the different specimens complete their transforma- 
tions and are taken from the cage, the notes may be altered or erased, 
or the slips wetted and removed entirely. To prevent possible con- 
founding of the different species which enter the ground, it is well, 
from time to time, to sift the earth, separate the pupze and place them 
in what I call “imago cages,” used for this purpose alone and not for 
feeding. Here they may be arranged, with references to their exact 
whereabouts. 

A continued supply of fresh food must be given to those insects 
which are feeding, and a bit of moist sponge thrust into the mouth of 
the bottle will prevent drowning, and furnish moisture to such as 
need it. By means of a broad paste-brush and spoon the frass may 
be daily removed from the earth, which should, by sprinkling, be kept 
in a fit and moist condition—neither too wet nor too dry. In the win- 
ter, when insect life is dormant, the earth may be covered with a layer 
of clean moss, and the cages put away in the cellar, where they will 
need only occasional inspection, but where the moss must neverthe- 
less be kept damp. Cages made after the same plan, but with the 
sides of wire gauze instead of glass, may be used for insects which do 
not well bear confinement indoors, the cages to be placed on a plat- 
form on the north side of a house, where they will receive only the 
early morning and late evening sun. 

Such are a few directions, of a most general nature, for those 
wishing to commence to collect and study insects. Experience will 
teach a hundred others here unmentioned, and the best closing advice 
which I can give to the novice is to get acquainted, if possible, with 
some one who already has that experience. You will find him pleasant 
and instructive company—whether in the field or the closet. 


Notts. — The collector should never be without his note-book, 
for more profitless work can scarcely be imagined than the collecting 
of natural history specimens without some aim— some object. Every 
observation, carefully made, should be recorded, and the date of cap- 
ture, locality, food-plant, and such minor notes should be attached to 
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the specimen. More extended notes should be made in a permanent 
memorandum-book, under numbers corresponding to those attached 
to the specimens mounted or being reared. 


How to Transmit Insects. — Insects about whose habits informa- 
tion is desired, should, whenever possible, be sent alive. Larvee should 
be packed in some light tin box, along with a supply of their appro- 
priate food-plant. The tighter the box, the fresher will the food, as 
well as the specimens, keep. Insects do not suffocate so quickly as 
human beings, and it is worse than useless, in the majority of cases, 
to punch air-holes in such boxes. Dead specimens may be sent in a 
variety of ways. Small ones may be dropped into a quill, and in- 
closed in a letter, or in a small phial, fitted into a piece of bored wood. 
Those which do not spoil by wetting may be sent in alcohol, or in 
saw-dust moistened with alcohol. Mounted specimens should always 
be pinned securely in a cork-lined box, and this packed in a some- 
what larger one, with cotton-wadding, or some other yielding sub- 
stance, in the intervening space, to obviate jarring, and insure safe 
carriage. When more than one specimen is sent, they should always 
be numbered. Packages, not exceeding twelve ounces, tied with 
string, so that they may be examined, and marked “samples,” may be 
sent by mail, at the rate of one cent for two ounces, under the present 
postal rules. é 


Text-Booxs.—The only text-book worthy of the name in this 
country, is Packard’s “ Guide to the Study of Insects,” already referred 
to —a work which every entomologist should possess. For the novice, 
Harris’s “ Insects Injurious to Vegetation,” will prove more pleasant 
and instructive, and he should read Kirby and Spence’s “ Introduc- 
tion.” Westwood’s “Introduction,” although published thirty years 
ago, is indispensable. The reports of the different States should be 
consulted, and especially those of New York. These are a few of 
the more important works, but the number might be greatly multi- 
plied. There is no better text-book, however, than that which lies 
open before us on every hand—the great text-book prepared for our 
reading by the Creator. There it is, ready to unfold the great truths 
it contains, to all who earnestly seek them. I would not decry or 
depreciate text-books, although —in this country more especially — 
there are so many inferior and so few good ones; but the student who 
confines himself too much to them, is apt to get his originality dwarfed, 
and to become the mere mouth-piece for others’ thoughts. By origi- 
nal study and investigation, one escapes from the thraldom of mere 
words, and we should remember that, as Huxley appropriately re- 
marks, “the study of things and not of words is the source of true 
knowledge ;” and that “ there is a world of facts outside and beyond 
the world of words.” In libraries and museums, the entomologist 
may find the dry bones of knowledge; but only in Nature’s own 
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museum can he clothe those dry bones with beauty andlife. Let him, 
then, go forth into field and wood, where alone he can receive that 
rapturous inspiration, and experience that unutterable admiration 
and awe, caused by the mysterious animating force around and about 
him, and which sends zeal and strength thrilling through every fibre 
of the earnest naturalist — where, 


Meeting him at every gaze, 
New truths give pleasure and amaze! 


NOXIOUS INSECTS. 


NOTES OF THE YEAR: 


Of the more prominent and important of our insect enemies pro- 
longed experience is continually teaching us something new, and of 
some of those already treated of in former Reports, I shall, each year, 
under the head of “ Notes of the Year,” bring together such additional 
facts and discoveries as are worthy of being recorded. These notes 
are therefore intended to supplement the original articles, and I shall 
endeavor to avoid anything like repetition of what has already ap- 
peared. By thus adding the observations of the year, the original 
reports will be rendered more complete and circumspect. 


THE CODLING MOTH. 


The first moth was bred this year, from larvee which had wintered 
out-doors, on May 7th, and the first one captured, at large, May 14th. 
The experience of the year is of importance, more especially as giv- 
ing a confirmed estimate of the value of 


WIER’S APPLE-WORM TRAP. 


Fully resolved to test this trap thoroughly, in comparison with 
other methods of allurement, I commenced (having, of course, pur- 
chased the right to use!) as early as the first of May to prepare a 
number of trees as follows: 1st. With Wier’s trap screwed on in 
different positions—some trees having single traps, either on the 
north, south, east or west sides, and placed at different heights from 
the ground, and some having as many as three traps; 2d. Strips 
of old sacks, four inches wide, and lined on one side with pieces of 
lath tacked on transversely, and at such distance from each other that, 
when brought around the tree, they formed an almost complete wooden 
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ring; 3d. Bandages of various kinds of rag; 4th. Hay ropes; 5th. Pa- 
per bandages, made of the cheapest kind of straw paper, folded sev- 
eral times, and in widths varying from three to six inches. In order 
to insure the utmost accuracy, these several traps were regularly ex- 
amined every twelve days throughout the season, and a careful ac- 
count kept of the worms or chrysalides found under each; and where 
it was a question as to the comparative merits of the different traps, 
they were placed on trees of the same variety. The results of these 
experiments—not to waste space with the detailed array of figures—— 
may be thus summed up: 

No apple-worms were found until the 14th of June, and, though 
many other insects had previously taken advantage of the shelter, no¢ 
a single Plum Curculio was found. While, therefore, there is no 
harm in having the bandages on as early as recommended last year, 
in ordinary seasons, little, if anything, will be lost by waiting till the 
first of June. Where three of the Wier traps were on the same tree, 
I obtained more worms than where there was but one; and where 
there was but one, there was no difference in favor of position, as 
regards direction or altitude—taking the season through. The lathed 
canvas encircling the tree secured, on an average, five times as many 
worms as any single Wier trap. The rag, paper and hay bandages 
allured almost as many, and either kind more than the single Wier 
trap. 

I hope, therefore, that the patentees have already realized the 
anticipated fortune from their invention; for while I should be sorry 
to injure their chances in the least, truth compels me to state that, 
after a year’s trial, am not quite as favorably impressed with the 
usefulness of this shingle-trap as I was before trial, and am more thor- 
oughly confirmed in the opinion expressed last year that, ‘‘ notwith- 
standing all the theories of my friend Wier, it must always be inferior 
to any trap that encircles the tree.” I do not wish to detract from its 
merits one jot, and where old shingles are abundant and other mate- 
rial scarce, the former will still prove valuable for the reasons given a 
year ago; and Mr. Wier would deserve our thanks for showing us 
how to use them, did he not persist in claiming too much for them, 
and in making us pay for their use. 

Time, expense and efficiency considered, and so far as one year’s 
comparison will warrant conclusions, I place the different materials 
enumerated in the following order of merit: 

1—-Paper bandages. Common straw wrapping paper, 18x30, can 
be bought for sixty cents per bundle. Each bundle contains 240 
sheets, and each sheet folded lengthwise thrice upon itself, will give 
us eight layers, between two and three inches wide, and be of suffi- 
cient length to encircle most ordinary trees. Itis easily drawn around 
the tree and fastened with a tack, and so cheap that when the time 
comes to destroy the worms, the bandages containing them may be 
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detached, piled in a heap and burned, and new ones attached in their 
places. If eight bandages are used to each tree during the season, 
the cost will be just two cents per tree; and the owner could well 
afford to treble the number of sheets, and keep three on each tree, ~ 
either together or in different places. 

2.—Rags. These have very much the same effect as paper, but 
are more costly and difficult to get of the requisite length. Where 
they can be had cheaply, they may be detached from the tree and 
scalded with their contents. 

3.—The Wier-trap, used as recommended last year, is, perhaps, the 
next most useful; but both cost and time required to destroy the 
worms, are greater than in the first two methods. 

4.—The lath belt is the very best of all traps, so far as efficiency 
goes; but it is placed 4th on the list, because of the greater cost and 
trouble of making. On the same kinds of tree, (Karly Harvest), and 
in the same orchard, I have taken, with this belt, between June 15th 
and July 1st, as many as 68, and 99 larvee and pupee, against 14 and 20 
in the single Wier-trap. 

5.—Hay-bands, on account of their greater inconvenience, I place 
last. 

The experiments were mostly made in a large and rather neg: 
lected orchard, belonging to Mrs. Spencer Smith. 

All these methods are good, and the orchardist will be guided in 
his choice by individual circumstances. 


JARRING. 


Regarding this plan, I reproduce the following item, which I sent 
to the Country Gentleman last summer: 


‘Being much pleased with Mr. Chapin’s method of freeing his 
orchard of apple-worms, as described in your issue for January 25th, 
I inserted a description of his process in my fourth Report, with a few 
comments as to the time when the jarring should be commenced. Mr. 
Chapin commences when the little brown masses of excrements are 
first observed on the outside of the apples, generally near the blossom 
end. As these masses of excrement—these “exudations,” as Mr. 
Chapin terms them—are usually sure signs that the worm has already 
left the fruit, it struck me that jarring should commence somewhat 
earlier, and I suggested the first rather than the middle of July. But 
I find this spring that this excrement is only an indication of the 
worm’s exit, with some varieties, while with others the worm may be 
often found after these exudations are visible. In justice to Mr. 
Chapin, I take the first opportunity to make the correction. Our blos-_ 
soming season, in this latitude, was nearly two weeks later than usual, 
and I caught the first worms, under bandages, on the 13th of June.” 


To prevent bruising of the branches, it will be well, as suggested 
by Mr. J. Fitz, of Albemarle county, Virginia, (Country Gentleman, 
August 2), to use a light pole, with a short fork, padded with some 
soft material at one end. This can be jarred by means of a mallet. 
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As confirmatory of the fact that the Apple-worm 
ATTACKS PEACHES, 


I last fall received specimens of this frnit, infested with it, from Geo. 
T. Anthony, of the Hansas Farmer. 


ALREADY FOUND IN CALIFORNIA. 


There were several reports, during the last year, that this in- 
sect has been noticed in California; though how truthful they are, 
I have no means of ascertaining. 


NATURAL ENEMIES—DISCOVERY OF TWO PARASITES. 


In addition to the two cannibal larvee which I have described as 
feeding on the Apple-worm, I can now add two genuine parasites to 
the list of its enemies. If we except a species of hair-snake, belong- 
ing probably to the genus Mermis, and which Mr. P. H. Foster, of 
Babylon, New York, has found on two occasions infesting it,* no true 
parasite of the Apple-worm has ever been discovered in this country. 
I have the past year discovered two. Both of them are Ichneumon- 
flies, and the first may be called 


Tue Rine-LecceD Prupia (Pimpla annu- 
lipes Br.)—This is a black fly, varying con- 
siderably in size, the female sometimes 
measuring but 4, at others fully 4 inch, ex- 
clusive of ovipositor; the male somewhat 
smaller. The genus Pimpla was briefly 
characterized in my last Report, (p. 49), 
where it was shown that this same species 
attacks the Walnut Case-bearer (Acroba- 
sis juglandis LeB.) Jannex a lateral out- 
line of a female Pimpla (Fig. 26). The 
male has a more slender abdomen, which 
is unarmed. 


[Fig. 26.] 





PIMPLA ANNULIPES is black; the abdomen rough-punctured above, with the borders 
of the joints polished and inclined to brown. The tegule are white, and the legs are 
reddish, with the exception of the middle and hind tibia, which are dusky—especially 
the hind pair—and have a broad white annulus, sometimes indistinct on the middle 
pair. The posterior tarsi are dusky, especially at tip. Thepalpiare pale-yellow. Cres- 
son says it may be distinguished from the other species of the genus, by the scutellum 
Hheing black, the tegulz white, and the anterior coxee yellowish-red. 


This fly eats its way through the chrysalis and cocoon of the Cod- 
ling-moth, without having previously made any cocoon of its own. It 





*Gardeners’ Monthly, May, 1872. 
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was quite abundant last summer, as from one lot of 162 Carpocapsa 
cocoons I obtained 21 parasites—all of them females but one. Itisa 
widely distributed, and common species. The second parasite may 
be called the 

Devicate Lone-stine (Macrocentrus delicatus Cress.).—It has 
recently been described by Mr. E. T. Cresson, (Transactions Am. Ent. 
Soc., Iv, p. 178), and is a somewhat variable species, occurring 
throughout the Eastern, Middle and Western States, and in Mexico 
I subjoin a description, drawn up from my bred specimens: 


&—Length 0.25 ; expanse 0.45 inch. 
Slender. Color pale, polished, honey- 
yellow; uniformly and sparsely pube- 
scent; tinged with brown superiorly, 
the basal joint of abdomen and a me- 
dio-dorsal line on the other joints being 
quite brown. Head, with the eyes, 
(except at disc), and a spot between 
ocelli, brown-black ; palpi long and al- 
most white; antennze } longer than the 
whole body, about 48-joints, exclusive 
of bulbus, curled at tip, the ends of 
basal joints and the whole of apical 
joints dusky. Thorax, with the sutures 
well defined, and two small triangular 
black spots behind front tegulee, the 
metathorax strongly trilobed; legs 
very long, pale honey-yellow, with tips 
of tibize and tarsi faintly dusky ; wings 
yellowish, hyaline and iridescent, with 
the veins luteous, and the stigma pale 
honey-yellow. 

¢—Rather larger, and with the ab- 
domen somewhat paler, otherw’se sim- 
ilarly marked. Ovipositor yellow, 1-5 
longer than body, the sheaths quite 
pilose, and inclining to fuscons. 

Described from 2 9’s,1 @. 











It is a graceful fly, with very long antennz and legs, and the 
female with a long ovipositor (Fig. 27). The color is pale honey-yel- 
low, inclining to brown above. The unfortunate Apple-worm is pro- 
bably pierced while yet in the fruit, as it always succumbs soon after 
forming its cocoon, and before changing to chrysalis ; while in the 
case of Pimpla, it is probably attacked either while leaving the fruit 
or after having spun its cocoon. The larva of the Delicate Long-sting 
forms, for itself, within the cocoon of its victim, a sufficiently tough, 
thin, oblong-oval, shiny, brown cocoon, from which the perfect fly 
issues by cutting open a lid at one end. 

As both of these parasites transform within the Carpocapsa 
cocoon, it is next to impossible, and quite impracticable, to separate 
friend from foe in removing and destroying the contents of the band- 
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ages. But where it is desired to disseminate the parasites, they may 
be bred by inclosing large numbers of Carpocapsa cocoons in some 
tight vessel. The apple crop was abundant, and the Codling-moth 
comparatively harmless in most parts of the country the past year, 
though whether or not this abundance was in any way connected with 
the work of these parasites, it is useless to speculate. 

The Pimplas were, most of them, bred from cocoons taken from 
the lathed bandages, and the spaces between the pieces of lath may 
have more easily permitted the access of the Ichneumon-fly than was 
the case with some of the other bandages. 

Besides these parasites, and enemies previously alluded to, I found 
that ants, cockroaches, and the larve of certain predaceous beetles,* 


played by no means an unimportant part in destroying the apple 
worms.t 


FALSE DOCTRINES. 


An apparently plausible method of eradication has been proposed 
by Dr. J. S. Parker, of Ithaca, N. Y. In an article in the Maine Far- 





*The larva of some species of Trogosita, and closely resembling that from which I have bred 
Trogosita nana Melsh., was frequently found at this work. 


+ While this is going throngh the printer’s hands, I notice that Dr. LeBaron has made similar and 
corroborative observations regarding a Trogosita larva (Prairie Farmer, April 12, 1873). He also pub- 
lishes the fullowing communication from Mr. G. W, Shaw, of Decatur county, lowa: 


In the spring of 1870, I planted among my currants the Early Goodrich potatoes. Currants were 
six by six feet apart. W hen the potatoes were fairly up, the Colorado potato beetle commenced upon 
them. I tried hand-picking, and for the first time became acquainted with the soldier-bug, seeing him 
spear the young potato beetles. The next spring, 1871], the currant bushes were alive with the currant 
worm. Itseemed almost useless to try and pick them off. I commenced, however, and the second 
day was rewarded by seeing the soldier-bug spearing them, and in a few day s not a currant worm was 
to beseen. Thisseason the. codling moth, or apple worm as it is called, was very bad in my orchard; 
nearly every apple had a worm in it. I noticed very many of the soldier -bugs on the trees. They 
would pass up and down the branches, and when they came to an apple would zo down to the blos- 
som end and stick their bill into the calyx of the apple, and remain as long as five minutes, as I then 
thought, sucking the juice oat of the apple. In June, 1872, I saw a soldier-bug sucking an Early Har- 
vest “apple, and watched him for some minutes When he was through, he jolded his bill under his 
body and moved to another apple, and what w as my surprise to see the skin of an apple worm on the 
blossom end of the apple that he had just left. It seemed very strange to me that I had spent ten or 
twelve years in the orchards and had never known before what the soldier-bug was after. HFrequently 
after that [ saw the beetle take the worms out. At other times, after cutting the apple open, the worm 


would be found dead. ‘The part of the orchard near the currant plantation Was much less aflected by 
the codling moth than that farther off. 


This is certainly a very interesting observation, but will need corroboration before being 
accepted. Mr. Shaw is evidently not much of an entomologist, else he would not use the term beetle 
in referring to a Heteropteron; and though this is nothing to be ashamed of, it renders us less ready to 
receive his conclusions as valid when we reflect on the following facts: 1. The beak of the Spined 
Soldier-bug (4th Rep., Fig. 9) is, at the most, not more than 1-5 inch long (I speak from memory) and 
I have never seen it inserted above the terminal joint. 2. It would, therefore, be of little service, ex- 
cept when the fruit is very small. 3. Until the apple-worm is nearly grown and the fruit has acquired 
some size, there is seldom any outward sign of the work of the worm, which enters by a very minute 
hole, and, for the most part, bores in the heart, around the core. 4. It could not be pulled out of such 
fruit by a haustellate bug, which can only penetrate and pierce, and not cut. 5. There are many other 
Half-wing bugs which few but the entomologist could distinguish from the Spined species in question, 
and which are vegetarian in habit, but occasionally suck the juices of soft-bodied larve. 6. There is 
another and smaller worm, namely, the larva of what Mr. Walsh called the Plum Moth (Semasia pruni- 
vora Walsh), which is quite common on haws and apples. It does not penetrate deeply into the apple, 
but remains around the calyx, and generally spins up there; and it so closely resembles the young 
apple-worm that the two might easily be confounded. 

While, therefore, I do not doubt but that Arma spinosa would stab an apple worm if it got a 


chance, it will require better proof than we yet have to make me believe that it pulls this worm out of 
its hidden abode. 
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mer for June 1st, 1872, in which nine-tenths of all the apples set in 
1871 are said to have been either totally lost or greatly damaged, he 
suggests that the insect might be well-nigh exterminated, if, by 
united effort, we could forego one year’s crop, by knocking off all the 
young fruit. He fails to attach sufficient importance to the fact that 
the insect breeds in wild crabs, pears, peaches, and even plums. 


THE COLORADO POTATO BEETLE. 


One of the characteristic features of the past year was the com- 
parative harmlessness of this insect. What with the increase of its 
enemies, and the thinning out in its ranks which took place the pre- 
vious year, if did comparatively little damage with us, though some- 
what conspicuous early in the season in Phelps, Perry and other 
counties. The decrease in its numbers seems, also, to have been very 
general over our own country, as the newspapers were unusually free 
from reports of its injuries. In Ontario, it has increased and spread, 
though not to the extent anticipated. 


NEW FOOD PLANTS. 


Mr. J. D. Putnam, of Davenport, Iowa, who was out collecting in 
Colorado during the summer, reports having found the larve on 
Stickseed (/chinospermum strictum), common Pigweed (Ama- 
ranthus retrofexus), and a wild Sunflower (Helianthus peteolaris). 
These plants belong to three distinct families, and Mr. Putnam be- 

_lieves that the larve: were feeding on them. 


ITS PROGRESS EASTWARD. 


In 1871, this insect had reached the western borders of Pennsyl- 
vania and New York. Last year it extended into Cattaraugus county, 
_N. Y.,* and obtained a foot-hold as far east as Lancaster county, Pa. 
“In July, my valued correspondent, Mr. S.S. Rathvon, informed me 
that it had reached that county, and in the Lancaster Weekly Hxpress 
for July 6th, he gave along account of it, urging vigilance in its 
destruction upon those who were being visited by it. From later 
accounts, there were no insects to be seen after the middle of Sep- 





* Rural New Yorker for Aug, 3rd and Aug. 17th, 1872. 
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tember, and it is barely possible that, by being forewarned and fore- 
armed, the farmers succeeded in eradicating the evil; especially if, as 
I believe, the arrival of the pest at a point so far east was premature 
and artificial. Had its appearance in Lancaster county been the 
result of its gradual spread, we should first have heard of it in the 
intervening western counties of the State, and it would have been 
beyond human power to stay its irresistible march. But all the evi- 
dence points to its transportation with some cargo, on the railroad. 

The southern columns have extended somewhat east of Louisville 
in Kentucky, for they were abundant around Harrodsburgh, in Mercer 
county, as I learn from Jas. B. Clark, editor of the People of that 
place. 

These are the only trustworthy records of its eastward progress 
which have come to my knowledge; for though other reports have 
been made, there is no more proof that some other insect was not 
mistaken for it than there isin the statement in the monthly report 
of the Department of Agriculture for July, that it was found in one 
county in each of the States of Virginia, North Carolina, Alabama 
and Tennessee—a statement evidently loose. 

With regard to the safety of the 

USE OF PARIS GREEN, 

Prof. W. K. Kedzie, of the Michigan Agricultural College, has made 
some interesting experiments. In a paper read before the natural 
history society of the college, he showed how the green was insoluble 
in pure water, and that where water was charged with carbonic acid 
or ammonia, the very small portion that is dissolved is quickly con- 
verted into an insoluble precipitate with the oxide of iron which exists 
in our western soils. He shows just as conclusively that there would 
be great danger in using pure arsenic—even were it as effectual as the 
green—for the reason that it is soluble to such an extent thatit could 
not be neutralized by the oxide of iron in the soil. 

Prompted by the report from the Department of Agriculture, to 
the effect that peas planted in soil mixed with the green rotted im- 
mediately, I made the following experiment with peas and the mix- 
ture of one part green, twenty flour: I planted five rows of peas, using 
no green on the first, a little on the second, and increasing the amount 
on the others, so that on the fifth the peas had,in addition to that 
mixed with the soil, a covering of about one-eighth of an inch, The 
peas all grew and bloomed without noticeable difference, and were 
finally eaten by a cow. 


NEW ENEMIES. 


So little troublesome was this Doryphora in my own neighbor- 
hood, that, with other more pressing duties, I paid little attention 


54 FIFTH ANNUAL REPORT 





fees to it, and made few personal 
observations. But from facts 
| communicated by Mrs. H.C. 
| Freeman, of South Pass, Illi- 
Anois, itis safe to add to its 
= natural enemies the Rust-red 
Social Wasp (Polistes rubi- 
ginosus St. Farg.), which car- 
ries the larva to its nest. 

Figure 28, @ shows this wasp, and 6 the manner in which her 
spring nest is built. 

In July, Prof. C. E. Bessey, of Iowa Agricultural College, wrote 
me word that he found the Rose-breasted Grosbeck, ( Guiraca ludo- 
viciana), devouring the potato beetles, and soon afterward, the same 
bird was sent to me by EK. H. King, of Steamboat Rock, Iowa, with a 
similar statement. Other persons, especially in Iowa, observed’ the 
same trait in this bird, which, though formerly quite rare, seems to 
have suddenly multiplied and acquired this habit. Mr. Joel Barber, 
of Lancaster, Wisconsin, informed me that this bird, though seldom 
seen there before, was quite common in that vicinity about the first 
of June, breeding there, and clearing potatoes of the nasty ‘ bugs,” 
which it seemed to prefer to all other food. 

The Rose-breasted Grosbeck is a beautiful and conspicuous bird, 
the male having a heavy bill, with black head, black back varied 
with brown, and black wings, the latter with three white bands. 
Some of the outer tail-feathers and parts of the abdomen are white, 
and the breast is rose-red. 






THE APPLE-TWIG BORER— Amphicerus bicaudatus (Say). 


This insect (Rep. 4, p. 51) has at last been found on the Atlantic 
sea-board, as I have received it from Mrs. Mary Treat, of Vineland, 
N.J., who found it boring into pear twigs. It has also been found in 
pear trees, received from Patapsco, Md., * but without any evidence 
that it came from that place. Regarding its larval habit, Dr. Henry 
Shimer has just informed me (March 24th) that he recently found a 
brief note of the breeding of this insect from grape-canes, the note 
being attached to the insect bred. This substantiates the statement 
in Packard’s Guide, giving at least one known food-plant for the larva, 
and proving the great similarity between it and that of the Red- 
shouldered Sinoxylon, (Sinoxrylon basillare, Say). The perfect bee- 
tles, received in the spring of 1872, have been kept alive for over five 
months, feeding on grape-vine, in a small phial.+ 








* Country Gentleman, June 13th, 1872. 
+ Rural New Yorker, Oct. 12th, 1872. 
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EGG OF THE HORNED PASSALUS — Passalus cornutus Fabr. 


In my last year’s account of this fine beetle occurs the sentence, 
“ As larvee only half-grown are found in company with those that are 
full-grown, they require at least two years to mature.” This conclu- 
sion, though a very natural one, is entirely opposed to the facts. I 
have been surprised at the rapid development of the species which I 
have been able to breed from the egg. The eggs, which are deposited 
under the loose bark of decaying logs, are ovoid, with an average 
length of 0.12 inch, and diameter of 0.10 inch. The shell is smooth, 
flexile, but tough, and of various shades of olive-green, yellow, or 
brown. The newly hatched larva differs only from its full-grown self 
in having the legs relatively a little ionger, the rudimentary pair mere 
fleshy tubercles, and in having four superior equi-distant, longitud- 
inal rows of stiff rufous hairs as long as the diameterof the body, and 
each row one to a joint, except on the thoracic joints, where the late- 
ral row is composed of several. The sides of the head and the ventral 
surface of the penultimate and terminal joints are also armed with 
such hairs. These hairs are very conspicuous, but in the mature larva 
they are either wanting entirely — being indicated only by the minute 
tubercle from which they sprang —or else are greatly reduced. 

The eggs hatch all along through the month of July, and the lar- 
vee acquire their growth and become pupz in the amazingly short 
period of six weeks. Itis for this reason that we find them of different 
sizes at one and the same time. The rudimentary legs are capable of 
a sudden and rapid side motion, which I have occasionally witnessed. 

My stricture on Mr. Walsh’s use of the term “ decussated on the 
sternum,” in describing the position of these rudimentary legs, was 
induced by a too restricted definition of the word, and is hardly war- 
ranted, according to Worcester. 


EGG OF THE COMMON MAY BEETLE— Zachnosterna guercina 
(Knoch). 


The eggs of this beetle, (Rep. 1, Fig. 88), which, so far as I am 
aware, have not been described, are white, translucent, spherical, 
with an average diameter of 0.09 inch. They are deposited between 
the roots of grass, and are inclosed ina ball of earth, evidently formed 
by the ovipositor of the female before deposition, as the cavity is suf- 
ficiently large for the egg to roll about in. 
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EGG OF THE BROAD-NECKED PRIONUS— Prionus laticollis 
Drury.. 


The eggs of this species (Rep. 2, Fig.61) are elongate-oval, 0.15inch 
long, and three times aslong as wide. They are bright yellow, opaque, 
faintly granulated, (or rather impressed with abbreviated striz), and 
fastened by a glutinous substance to stumps and old trees, about 
half an inch below the surface of the ground. ‘ihe process of ovi- 
position has been well described, (Rural New Yorker, July 20th, 
1871), and I have obtained upward of 140 eggs from a single female 
in one night. The eggs of the other species of the genus are doubt- 
less similar. 


EGGS OF AMERICAN TENT-CATERPILLAR — Clisiocampa Ame- 
ricana Harr. 


The figure of the egg-belt of this moth, which I have already 
(Fis. 29.1 given, (3d Rep. Fig. 50, c), is incorrect, in that it indicates the 

1 eggs to be bare, whereas, as described in the text, they are 
thickly covered with a glue-like varnish, which almost con- 
ceals them. That figure was not made from nature, and I 
was misled, at the time, by an incorrect figure given by 
Emmons in his “Insects of New York.” The annexed figure 
(29) will give a far more correct view of the unhatched mass. 
There is some variation in the amount of glutinous matter 
covering the eggs, which are, at times, quite visible, at 
others not; and this diflerence may be connected with the 
difference of climate. 





COUNTERWORKING THE TOBACCO WORM. 


Mr. E. M. White, of West Fork, Reynolds county, sends me the 
following account of his method of counterworking the Tobacco or 
Potato worms, (Ist Rep. p. 95): 

“Tn every tenth hill on the outside rows of my field, I sow the 
seed of Jamestown Weed, (Datura stramonium), instead of setting 
tobacco plants. As the Tiss grow up,I pull out all but two to 
each hill, and when these are in bloom, I go around every evening, 


and, after destroying all but two flowers, pour into these a few drops. 
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of common fly poison, mixed with sweetened water and whisky, [the 
fly stone of druggists is intended, it being an ore containing cobalt 
and arsenic]. The moths sip the poison, and die from it, and I find 
them scattered over the farm for a space of several hundred yards.” 

Mr. White’s testimony corroborates that of many others who have 
killed these large Sphinx moths in the same manner. 


THE GRAPE PHYLLOXERA.* 


I have little in the natural history of this insect to add to the ac- 
count given in last year’s Report; nor have I found any occasion to 
alter the views then and there given. A few remarks, however, em- 
bodying the observations and discoveries of the year, on such an im- 
portant insect, will naturally be expected. The reader can get some 
idea of the interest attaching to this insect when I state that in a 
bibliographical reviewt lately published by my friends Planchon and 
Lichtenstein, notices and summaries are given of 484 articles or trea- 
tises published during the four years of 1868-71. 


MORTALITY OF VINES LAST SPRING. 


There was very general complaint last spring of vine mortality, 
and this not from one but from many sections of our vine-growing 
country. This unusual mortality has been attributed to a variety of 
causes; and, after citing the views of a few grape-growers and horti- 
culturists whose eminence and reputation entitle them to respect, and 
whose experience adds weight to their opinions, I shall endeavor to 
show how the Phylloxera, though generally left entirely out of the 
calculation; had much to do with the singular death of vines in the 
spring of 1872. In quoting these opinions, and to save time and aid 
precision, I shall italicize and number such passages as I wish more 
particularly to call attention to afterward. . 

First, we have the editorial opinion of the Rural World, as given 
in the following quotations from the number of that journal for June 
ist, b8/2.: 





*This word, though it really means ‘ withered-leaf,’? has already become so well known and 
popular that it is as significant to the vine-grower as are the words ‘‘ root-louse” and ‘‘ gall-louse;*” 
and has the advantage of tersely expressing and comprehending both these compound terms. It is also 
being used to designate the disease caused by Phyiloxera vastatrix Planchon, (the scientific name 
vastatrix is universally being employed, and Fitch’s vitifolie will have to give way,) just as the 
generic term Oidium is popularly used to designate the mildew caused by Oidium Tuckeri. The term 
Phyllovera will, therefore, in future not only apply to the insect, but to its effect on the Vine. 


+ Le Phylloxera; Fails acquis et Revue Bibliographique, par J. E. Planchon et J. Lichtenstein. 
Montpellier, 1872. 
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MorrvraLiry AMONG ViInges.—We have had our attention called to the great mor- 
tality among grapevines in some places, especially in St. Louis and Franklin counties. 

There are two distinct stages of disease, or degrees of injury, visible among the 
vines. (1) First, whole streaks or stretches in the vineyard are killed dead, and now dried 
out. The form of the portion is often quite irregular ; but we have, in every case, seen 
that there are certain analogies existing between the forms and two special facts that 
are subsequently stated. Second, there are very large and irregular pieces of vine- 
yards in which the shoots are pushing very slowly, and in many cases are not more 
than three to six inches long, while the other portions of the vineyard have shoots 
over fifteen inches in length. 

Among those who have lost heavily are our old, intelligent friends and neighbors, 
F. Braches, C. Paffrath and A. Stricker, while there are scores of others whose vines 
are in the second stage named. 

Insects in general are claimed by some; others specify the root-louse as the cause. 
(2) There is no special or direct evidence of the root-louse being at work at all. Neither 
the naked eye nor the magnifying glass ca detect their existence on roots of the vines. In 
the position of the vines they are liable to be affected by the drouth; the energies of 
the vines have been too severely taxed in the attempt to perfect the crop of fruit. As 
one or both of these influences were at work, the effect has been a reduction of vital 
energy, or the entire death ot the vines. 

In every inst:nce of which we are advised, heavy cropping has been very clearly 
indicated. Some of the vineyards were exhibited last fall with a distinct reference to 
their abundant erop and liberal display of new growth; but, as the case now stands, 
we invite the attention of grape-growers, and solicit the full facts and opinions bearing 
on the subject. 


That well-known and experienced grape-grower, Hon. F. Muench, 
sums up his views as follows, in the same journal for August 3d, 1872: 


Grave Morrariry.—During the first months of the summer, the vintner has to 
attend to his cherished vines with so much solicitude and care that he can hardly afford 
to engage in anything else. July will bring some relaxation, and thus I will once more 
take up the pen, instead of the knife and hoe, and make some remarks on the state 
of our vinicultural efforts. 

I find the appearances of ‘‘mortality among the vines” correctly stated in No. 22, 
present volume of this paper; the evil, however, extends far beyond the counties of 
St. Lonis and Franklin, in our State; it may, indeed, be traced through all of the West- 
ern States, more or tess. ‘lhe effect is before our eyes, but about the cause the vine- 
sages differ. Let me briefly say what observation and experience have suggested to me. 

Whatin the vine is called the inner bark, or liber, is, | think, in all plants with 
stems enduring through the winter—such as forest and fruit trees, vines, bushes, ete.— 
denominated cambiwm. It consists of a green, marrow-like matter, between the outer 
bark and the woody part of the stem or branch; is chiefly formed in the latter part of 
the season, and designed as the material from which, in the following spring, the first 
leaves sprout and also the blossoms come forth. ‘The more completely formed and the ~ 
more richly stored up the cambium is, the more vigorous will be the first growth of 
the whole plant, or of its several branches in the next season, and also the greater the 
productiveness. Different reasons may operate singly or in combination to prevent the 
proper formation of the cambiuim, such as— 

1. A very poor soil. 

2. A superabundance of branches and limbs. 

3. A decrepid or otherwise sickly state of the plant. 

4. Injury to the roots or leaves. 

5. Very early frosts, or a fall time too wet and cold. 

6. Overbearing. 

7. Such adry autumn that the scorched ground affords no nutriment to the ten- 
der capillary rootlets. 

From all that Iean see, and asa general thing, the two last mentioned causes 
combined have effected the mischief. 

Last year most of our vintners had allowed their vines to bear about one-third 
more than is proper to allow. Such greediness is generally punished by the inferior 
quality of the fruit, by incomplete maturity, and also by a stunted growth of the vines 
in the following season —that is, by the want of the necessary new bearing wood. It 
Was not so last year; already early in the season, sutlicient new bearing wood, appa- 
rently sound and vigorous, had been formed, and the warm weather, uninterruptedly 
continued through September and the first halt of October, not ouly matured our 
grapes, but developed in them such an amount of grape sugar as I have never witnessed 
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before. But therewith the whole natural power of the vines was fully exhausted ; 
nothing, or too little, could be done for the shoots, the arid and impenetrable soil 
refusing to contribute any portion of alimentary substance. 

What are the young shoots in the primary part of the season? A watery sub- 
stance which afterward must be consolidated and furnished with the necessary ingre- 
dients; and just that was not done. [ have examined such last year’s shoots early in 
the spring. and found that their cambium amounted to nearly nothing. No wonder 
that such vines made either a scanty and sickly growth, or none at all. 

(3) The remarkable circumstance, that on the same piece of ground some of the vines 
are just as we could wish, and others either sickly or dead, may thus be accounted for : 
The one vine may have suffered by too heavy cropping, the other not; the one may have been 
naturally more vigorous, the other more feeble; here the subsoil may be more porous, there 
it may have been fully dried out and hardened, like a threshing floor; surely, neither the 
root-louse nor the winter frost had anything to do with this unexampled mortality. The 
best thine that could be done, anyhow, was to cut back the vines to a few buds, near 
the ground, as soon as this morbid condition could be ascertained. 

* * x% s x x % % x % x% % % 


From an interesting article in the Cleveland [Herald, by F. BR. 
Elliott, in which the author gives an account of the exceptional death 
of many other deciduous and evergreen plants, and his belief that it 


was owing mainly to want of moisture, I abstract those passages 
which particularly refer to the Grape-vine: 


It is this same want of moisture food to the roots that has caused more or less of 
Walter, Diana, iona, as well as other late growing varieties of grapes—(4) and_espe- 
cially of those having a large per centage of foreign blood in them, such as Diana, Ham- 
burg, Weehawken, Rebecca, Croton, etc.—to die out since the incoming of spring ; for 
many of them now dead were, on the first of March, apparently perfect ; as cuttings we 
now have, made at that time, show, and are growing, while the vines from which they 
were cut are dead. os 0 * uy a 7s 5 a 

Many vineyards of Catawba and Delaware are more than half destroyed, and even 
many vines of Concords. Young vines, and those of strong growth and on sandy soils, 
have come out best. 


Dr. S. J. Parker, of Ithaca, N. Y., after showing (Country Gentle- 
man, June 29, 1872) that nearly two-thirds of all kinds of grape-vines 
were partially or entirely killed, (5), and that the Isabellas and Ca- 
tawbas suffered most, concludes with the following paragraphs: 


Yet this much should be said. In vineyards trimmed early in the fall, and whose 
canes lay on the ground, the loss is hardly perceptible in a few instances. And it is not 
easy to explain why a vineyard like Mr. Baker’s has his fine Rogers in beautiful estate, 
ard his Isabellas, etc., also largely escaped, while others, with similar care and earlier 
attention, have suffered. 

This is no trifling evil, and its causes and consequences need to be commented on. 
Let us first have the extent of this unusual damage and its peculiarities, and then, and 
not until then, theory, and the lessons to be learned by it. That the remarkable dryness 
is connected with it Lam certain; yet this can not be all. 


These extracts are from among many that might be given, but as 
they come from well-known writers, and include all the rational the- 
ories propounded, it is needless to quote further. 

We see from the above that two principal causes are given to ac- 
count for the result stated: 1st, Drouth; 2d, Overbearing. A third, 
namely, winter-killing, has been often urged; but meteorological data 
show that there was nothing unusually severe in the winter of 1871-2, 
at least in our section of the country, and the experience of Mr. HK. A. 
Riehl, as given at the August (1872) meeting of the Alton (Ills.) Hor- 
ticultural Society, proves pretty conclusively that winter-killing 


oS 
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should not be taken into account. In the fall, before cold weather 
set in, he cut 150,900 grape cuttings, which he put in a frost-proof 
cellar and preserved carefully ; after putting them in sand they cal- 
loused and rooted well, but many had not enough vitality to push the 
eye, so that he did not make more than one-third of them live, though 
there was no chance of winter-killing, as the cellar was kept at an 
even temperature of about 55 deg. F. 

That the excessive drouth had much to do with our grape-vine 
mortality, as it had with the mortality of evergreens and other plants, 
is quite evident. But that it was not the direct cause there would be 
serious reasons for believing, even were there no evidence of the fact 
in the above-quoted experience of others. The Grape-vine rather 
delights in dryness, and has been known to do well and yield abund- 
antly under conditions of drouthiness which have killed evergreens 
and other trees. Moreover, this influence alone will not fully explain 
the irregular manner in which vines, under precisely similar condi- 
tions of soil and elevation, were affected; nor the greater mortality 
of some varieties than of others under such similar conditions. 

Nor can the result be attributed to overbearing alone, for though 
cases of overbearing may have occurred, there is abundant evidence 
of vines dying where the yield, the year preceding, had not been 
larger than it is wont to be. Remembering also that in the spring of 
1871 there was a late frost on the 17th of April, which cut off almost 
universally the first fruit in the more central portions of our own 
State, and that the crop consisted of the latent orsecondary bunches, 
itis difficult to conceive how our grape-vines, speaking generally, can 
be said to have overborne, except where—already sick and injured 
from other causes—they were making that final effort at fruitfulness 
which so often precedes death; and where, consequently, such undue 
fruitfulness was the effect rather than the cause of disease. Mr. 
Horace Holton’s vineyard at Webster Groves was so severely injured 
by the late frost of 1871 that it bore no fruit whatever that year; 
yet his vines suffered with the rest in 1872. 

If then the undue mortality of grape-vines can not be solely attri- 
buted to either of these causes, what other influence would most 
nearly account for the facts in the case? I unhesitatingly answer 
Phylloxera! There is much that would go to prove this in the 
writings which I have quoted, as indicated by the italicized passages. 
We find that (1) the death has been noticed in streaks and stretches 
in the vineyard; that (3) in thesame piece of ground some vines were 
sound and healthy, while others were either sickly or dead, and that 
(4) those varieties which most succumbed were those having a large 
per centage of foreign blood in them, or (5) else Zabruscas, or, in 
short, just the very varieties which I have shown to be most injured 
by this insect. The fact (2) that there was no special or direct evi- 
dence of the root-louse “ being at work,” or that neither the naked eye 
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nor the magnifying glass could detect its existence on the roots, is pre- 
cisely the state of things to expect whenever the lice have been in- 
juriously or fatally abundant the previous year; and I can not too 
strongly or earnestly enforce the fact upon our grape-growers that by 
the time a vine dies, or is brought to death’s door, by these root-lice, 
we can only discover the evidence of their work, as the lice them- 
selves are no longer to be found. 

But there is better proof than this circumstantial evidence, of the 
sorry part played by Phylloxera in the unwonted death of grape- 
vines last spring. That the lice were injuriously abundant on many 
kinds of vines, and in many parts of the State, in the fail of 1871, I 
know from personal experience, and have sufficiently shown; and in 
the spring following the more or less complete destruction of the 
roots, we might naturally have expected to find either lack of vitality 
or death of such vines. I also made a eareful study of the mortality 
in the spring, digging up many dying or dead vines in the vicinity of 
St. Louis, and in every instance IJ found that the finer roots had wasted 
away, and that the larger ones were hypertrophized just as they are 
when injured by the root-lice; while upon those not yet dead there 
was no difliculty in finding the more living evidence of disease in the 
shape of the lice themselves, and the knots which they caused. Ina 
vineyard belonging to Charles Paffrath, of Melrose, referred to in the 
extracts, [found a forcible illustration of the influence of Phylloxera. 
This vineyard is on a gentle slope, and is composed mostly of Cataw- 
bas, with which the owner has been quite successful, owing, as I be- 
lieve, to the great pains which he takes to keep the roots healthy and 
vigorous, by first mellowing his soil to a great depth, and then plant- 
ing with the utmost care. In this vineyard were both young and old 
vines, and the former had not suffered at all, while the latter showed 
greatest mortality, not in the higher or drier portion, but along cer- 
tain middle rows, and mostly in the center. JI examined the roots of 
many of these dead vines, as well as of some in the immediate vicin- 
ity of them, and was able to show the rotten and exhausted roots of 
the former, and the lice at work on the latter; and thus convince the 
owner, as well as Mr. Wm. Coleman, who was present at the time, that 
te lice, though unseen and unheeded, had not been unoccupied. No 
man could have been more skeptical as to the working of these lice 
than Mr. J. J. Kelly, of Webster; yet in a half day spent in his vine- 
yard I was able to convince him that they had played an important 
part in the death of his Catawba vines. And so of others. 

To summarize from the known facts in the case, I am of the de- 
cided opinion that, while the unprecedented drouth may be justly 
looked upon as the indirect cause of the trouble, the more immediate 
and direct cause must be attributed to Phylloxera. The meteoro- 
logical conditions served to promote the undue increase of the lice at 
the same time that they rendered the vines less capable of resisting 
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depletion of sap. The conditions of a soldier in an army—where 
many are camped and barracked together, and where it is difficult to 
obtain hot water wherein to wash one’s under-clothes—are favorable 
to the increase of certain body parasites, and other more invisible 
organisms, which produce disease. Yet, while in such a case the 
conditions have assisted, it is very palpable that the organisms are the 
direct cause of disease; and that if they can be warded off or re- 
moved, the disease may be prevented, though the conditions remain. 
Precisely in the same sense, I do not believe there would have been 
the mortality among our vines had the lice been kept off or removed 
from the roots. 

It is a noteworthy fact that, notwithstanding the loss of vines, the 
general grape crop was large in 1872, and prices were so low as 
scarcely to be remunerative. Itis very evident that the time is fast 
approaching, if it has not already come, when the simple growing of 
the Concord because it is hardy and bears neglect, will not pay; and 
in the future, only those viticulturists—basing their operations on more 
knowledge, more science—who can grow the finer qualitied varie- 
ties, will find the business remunerative. One of the first requisites 
of success with these Jatter is, to my mind, a full understanding and 
management of the Phylloxera; and I am not without hope that 
those who do obtain this knowledge, and who put it into practice, 
will yet be masters of the situation, and succeed with the Wilder, the 
Goethe, the Catawba, the Walter, the Iona and other varieties of ac- 
knowledged excellence, but which are at present precarious. 

I am aware that it is difficult to bring home to the average vint- 
ner any just sense of the importance of a microscopic atom, which is 
naturally hidden from his eyes, and which it requires some effort and 
training to see, and still greater effort to understand. There are few 
so simple as to deny the injury caused py the Chinch-bug, the Colo- 
rado Potato-beetle, and such other insects as, from their conspicuous 
size, render their presence and their ravages too patent; but where 
the enemy is so much more insidious, there will always be those who 
will deny its existence, or who, when made to see it by the aid of 
others, will prefer to look upon it as the effect rather than the cause 
of disease, and to attribute the disease itself to other causes. It is so 
much easier to deductively jump to hypothetical conclusions than to 
patiently and laboriously work out the truth by induction, and the 
proneness to attribute insect injuries to meteorological influences, 
and especially to drouth, is exemplified in the past history of many 
insect pests, and in that of the Hickory Bark-borer, given further on. 


RANGE OF THE INSECT IN NORTH AMERICA. 


I have found the galls abundant on wild vines of the species 
Riparia as far west as Manhattan, Kansas, and that it extends as far 
south as Florida, we learn from a communication from L. H. Tallman, 
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of Duval county, to the Wew York Tribune of September 4th, 1872, 
in which he speaks of the galls being abundant on what is known 
there as the Madeira or St. Augustine Grape, and upon the wild 
vines. 


ITS SPREAD IN EUROPE. 


In France, the Phylloxera has continued its ravages, and is spread- 
ing in Provence and Vaucluse, but not to the same extent in Herault. 
So threatening, indeed, has it become that the French Academy of 
Science has a standing Phylloxera committee, and M. d’Armand, at 
one of its sittings, demanded that the premium of 20,000 francs, 
offered by the government for a remedy, be increased to 500,000, or, if 
necessary, to 1,000,000 francs. The plague is also spreading in Portu- 
gal and Switzerland, and in some parts of Germany; while in Eng- 
land it is doing serious damage to hot-house grapes. 


MORE FACTS ABOUT THE GALLS; THEIR TRANSIENT NATURE. 


In the year 1870, and previously, the Clinton vine was always the 
most seriously affected by the leaf-galls; but an interesting change 
has since been manifested in the taste of the gall-making form 
(gallecola) of our Phylloxera. In 1871, it became less numerous in 
this part of the country, and very generally abandoned the leaves of 
the Clinton and fell upon those of the Taylor; and what is still more 
singular, this same change was noticed in France in one case where 
these vines were cultivated in proximity. I have made many obser- 
vations which prove this change to have been quite general, and shall 
cite a few instances in the foot-note* in corroboration. In 1872, I had 
such difficulty to find galls on either the Clinton, the Taylor or any 
other variety, in the early part of the season, that certain intended 
experiments and observations upon the Gall-louse were effectually 
frustrated. In some vineyards, later in the season, I found galls on 
Delaware, and a few, more or less perfectly formed, on Concord, and 
more especially on Herbemont. There seems to have been a persist- 
ent attempt on the part of the young lice to form their dwellings on 
the leaves of this last variety; but in almost every instance the at- 
tempt was fruitless, and the louse died soon after the gall commenced 
forming. On these vines, where the galls were suddenly arrested in 








*Mr. T. W. Guy, of Sulphur Springs, had Clintons covered with galls in 1870, which, in 1871, 
were entirely free from them. Mr. Chas. Peabody, of Glenwood, also had Clintons covered in 1870, 
while in 1871 there were no galls in his vineyard, except sparsely on the Delaware vines. Dr. H. 
Clagett, of Gray’s Summit, had Clintons covered in 1870, fewer in 1871, and in 1872 could find none in 
his vineyard. Mr. J. Squires, of DeSoto, and Mr. N. DeWyl, of Jefferson City, report a similar expe- 
rience. Mr.0O.S8S. Westcott, of Chicago, Ills., informs me that a striking instance came under his 
observation of an abundance of galls on Clintons in Kendall county, in 1870, succeeded by an entire 
jack of them in 1871. Dr. LeBaron reports a similar experience. M. Laliman writes that at Bor- 
deaux the Gall-louse, which had beex abundant on Clinton in 1870, left that variety and went on to the 
Taylor in 1871. 
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various stages and degrees of completion, the method of formation 
was easy to observe. The first effect of the puncture is a slight de- 

[Fig. 30] pression of the upper surface, bordered by a circular 
fringe of down (Fig. 80, c); the under or convex por- 
tion being covered with fulvous down (Fig. 30, @). 
As the depression increases, the circular fringe closes 
up and forms the mouth a the gall, as already de- 
Waived (3d Rep., p. 87). I saw Herbemont vines whose leaves were 
covered with these abortive galls, and saw them, not only in Missouri, 
but in Kansas. On some of the wild vines in the last-named State, I 
have also collected galls which were so lengthened that they appeared 
quite abnormal, and almost pedunculated (Fig. 30, a, b). 

This inconstaney in the habits of the gall-lice furnishes another 
interesting instance of the changeableness of Nature, and of the 
difficulty the naturalist encounters in making generalizations. It is 
impossible, at the present time, to give the rationale of this change 
of habit, though future discoveries may explain the facts and render 
them significant. 





SUSCEPTIBILITY OF VARIETIES. 


The relative immunity of most of our American varieties, com- 
pared with the European, is exemplified in Kurope as well as in this 


country. Several interesting instances are cited in La Province of 


Bordeaux (Nov. 26, 1872) of our vines being cultivated, for a number 
of years, in the midst of atfected French varieties without injury ; 
while M. Laliman has been more explicit, and, mentioning varieties, 
has shown that as with us the Zadruscas, as a species, suffer most, 
(Ann. de la Soc. @ Agr. du Dép. de la Gironde, Vol. xxvi, p. 19).* 
M. J. Leenhardt-Pomier, of Montpellier, reports that the vines which 
he received from this country are doing well, and gives, in substance, 
the following details; under date of November 6, 1872: “Cunningham 
showed most vigor, the leaves being as green asin summer. Next, 
the Herbemont gave most satisfaction. Third, the Clinton. The 
Concord and Goethe ranked next. The Rentz, and especially N. 
Carolina, made but a feeble growth, while the Cynthiana and Ives’ 
Seedling did not succeed at all.” 

From examination of some California vines, in Mr. G. Gill’s vine- 
yard at Kirkwood, I discovered that they were badly attacked by the 





*M. Laliman has published (Journ. de Viticulture Pratique, Apyvil25, 1872) a colored plate of what 
is known thereas the York Madeira, or Bland Madeira, a vine which he considers is the very best as 
resisting the Phylloxera. The plate is beautiful, but it is difficult to establish from it what variety is 
meant. Itis evidently a Riparia, having a smooth leaf, and black berry, and, according to Mr. Bush, 
it resembles the Aughwick in leaf and the Israella in bunch. Uusmann finds that it resembles the 
Franklin. According to Downing, the Bland Madeira has ared berry, and the York and the Bland 
can not be synonymous. The plate represents a variety evidently not cultivated in our State. 

Another variety, which is unnamed, and which is No. 1 of bis plate, published in his work en- 
titled “Etude sur les divers Phyllowera,” successfully resists the Phyliovera. The leaf might belong to 
Norton’s or Cynthiana ; but it is impossible to give accurate judgment from a single leal-figure. 
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root-lice. It is thus rendered quite certain that, if it once finds its 
way to the Pacific slope, our Phylloxera may prove a most serious 
scourge, and it behooves the Californians to endeavor to prevent its 
introduction. Let them take warning of France! 


AMERICAN GRAPE-VINES IN FRANCE, 


The fact that some of our American varieties resist the louse has 
caused an increasing demand for them abroad. The principal varieties 
sent by Messrs. Bush & Son are the Cunningham, Herbemont, Taylor 
and Clinton, which have been found to resist with M. Laliman, as well 
as here; and the Norton’s Cynthiana and Concord, which succeed 
well with us, but have suffered with M. Laliman. 

As some of my foreign correspondents have thought it would be 
cheapest to order long cuttings, with several eyes, it will be well to 
state, for their benefit, that few of our American vines root as easily 
as the European varieties, and it is almost impossible to propagate 
some of them, except by layering. With the exception of Clinton and 
Taylor, those which propagate easiest by cuttings are, as a rule, the 
most sensitive to the Phylloxera, while those which are with difficulty 
so propagated are among the best resistants. This is very much what 
we should naturally expect: the tougher the wood the tougher the 
root, causing, in the one instance, difficult rooting, and in the other 
better resistance to the suction of the louse. The accompanying list, 
showing the comparative difficulty with which some of the better- 
known varieties root from cuttings, and which is based on the experi- 
ence of Messrs. Bush & Son, will prove of value in this connection : 


1. HERMANN (stivalis)—Most difficult of all to propagate; refusing to root even with 
bottom heat. 


2. Norron’s and Cynrurana (.2st.)—In avery favorable season, on well-prepared, 
virgin soil, and with the best care, only a small per centage will root. 


3. HERBEMONT, CUNNINGHAM, DevERnUX (.2s¢.)—From cuttings made early in fall, 
soon after the leaves drop, and under very favorable circumstances and con- 
ditions of soil, a better per centage than trom the former will root; yet they 
Otten entirely fail. 


4. Rovanver, Lourstana, ALVEY (7’st.), and DELAWARE (Rip.)—Are less uncertain 
than the former, and with skillful treatment, first causing callus, with best of 
care afterward, good results have been obtained at times. Without such 
treatiment and care, these also will not root well from cuttings. 


° 
5. EUMELAN (st.2), CREVELING, MaxaTawNey (Zab.)—Root more freely, and with 
proper care may safely be propagated from cuttings. 


6. Harrrorp Prouiric, TELEGRAPH, Ives, CONcorD, CatawBa, Iona, Drana (ZLabd.) 
—itoot easily from cuttings. Being mostly long-jointed, they make better 
roots and plants from short cuttings (2 to 3 eyes long) than from long canes. 


7. Rogers’ Hysrips, as GorTHE, Massasorir, WILDER, LINDLEY, AGAWAM, MERRI- 
MAC, SALEM, ETC.—ALII varieties produced by crosses between Labrusca and 
Vinifera grow from cuttings as easily, at least, as the varieties of either of 
these two species. ARNOLD’s Hysrips, crosses between Clinton and foreign 
(Vinifera) varieties, grow from cuttings even more freely than any others, 
except— 


8. CrLINTON and TayYLor (Rip.), which grow from cuttings, like willows, almost with- 
out care. 


E.R—5 
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So far as I can learn, the varieties of Vulpina root with difficulty 
from cuttings. 

As an evidence that our grapes are beginning to be appreciated 
in Europe, I may be pardoned for quoting the following from one of 
M. Laliman’s letters: “The wines which I obtain from certain Ameri- 
can varieties age very rapidly, and I may tell you that the Jacquez, 
[I do not know this variety, unless it be a synonym of the Ohio], the 
Lenoir, the Clinton and the Long, [known to us as the Cunningham], 
mixed together, give me a wine much superior to those I get from our 
French varieties. The Delaware, also, mixed with the Taylor, makes 
a very agreeable wine.” 

In an article written by him last April,* he further says: “ Cer- 
tain vines of the Cordifolio | Riparia| species make a very good 
wine; and certain hybrids, as well as some varieties of “stivalis, pro- 
duce wines so like our own that we shall find it to our advantage to 
cultivate them, not only from an alcoholic stand-point, but for an 
abundance, color and taste, which will astonish those who are ac- 
quainted with the Zabrusca only. 2? 7 The Americans 
have made such rapid strides in horticulture of late that, we repeat, 
they have entirely changed the character of their vineyards. Certain 
grape-growers have succeeded, by hybridization, in so improving their 
wild vines that their grapes to-day equal our best products of the 
kind.” 

This speaks well for American vines, which our fastidious trans- 
atlantic friends deemed, not long since, unfit for cultivated tastes. 
But whether these vines be there appreciated for their fruit or not, 
they will prove valuable as graft-stocks. Mr. DeWyl has the Goethe, 
Salem and Rogers No. 12 grafted (under ground) on to Taylor roots, 
and, although a few galls are found upon the leaves, the grafts are 
doing well. By growing such Hungarian vinesas Tokay, Foment and 
Scegety on Concord roots, and protecting them in winter, he has also 
succeeded in making them thrive and bear. Indeed, the benefits of 
grafting the more susceptible varieties on to the roots of those which 
best resist the Phylloxera, must be patent to all; and in thus grafting 
we have one of the few practical methods, so far known, of thwarting 
the enemy. 

It is to be regretted that more caution is not taken by those who 
write upon the subject of the Phylloxera. In the monthly report 
from the Department of Agriculture for February, 1872, it is stated 
that varieties of Labrusca are freest from attacks of the louse ; where- 
as Labrusca, as a species, suffers most. Such careless statements 
mislead, and may account for the fact that the varieties imported by 
the French minister have been mostly of this species. Some few of 
the Labruscas effectually resist the louse here, and there is every 





* Réponse a la Soc. Linnéenne. 
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reason to suppose they would do so there; but, until further experi- 
ence shall give more decided results, we must be guided by that of 
M. Laliman, across the ocean, and our own here, as given last year 
(Rep. 4, p. 64). 

With regard to the best method of grafting the grape-vine, it 
may be well to state that such grafting requires the greatest care, 
and that experienced authors agree that it is best done under ground, 
and soon after the frost is out in spring. Details will be found in the 
standard works on grape-culture; and I would refer to articles in the 
last volumes of the Western Planter and of the Rural World, and 
more particularly to the number of the last-named for February 1, 
1873. 


NEW THEORIES. 


Quite naturally, there have been numerous persons abroad ready 
to assert that the Phylloxera was the effect rather than the cause 
of disease. Such opinions, from some quarters, would not cause sur- 
prise; but when intelligent naturalists like Messrs. Signoret and 
Guérin-Meéneville persist in such belief, it is difficult to give any other 
explanation than that they are too much absorbed in closet studies to 
make the proper field observations ; or are biased in favor of theories 
hastily announced before any field studies were made. In the face of 
the gradual spread of the disease from infested to uninfested regions, 
and of the exemption which vineyards enjoy where theinsect has not 
yet appeared — in face of the demonstrable and hurtful results which 
follow its puncture, and the isolated spots or centers of attack from 
which it often originates — men still have the hardihood to compare 
the disease with scrofula in man, to attribute it to ‘meteorological 
perturbations,” and other equally illusive explanations. They invoke 
some remote, mysterious cause, and prefer the vague to the definite. 
Most of them would, of course, scout the idea of these mysterious 
causes producing the lice, for they would scarcely go so far, even if 
abiogenetically inclined; but I can not help likening their views to 
those of the average Cockney, who soimplicitly believes that the east 
wind and certain atmospheric conditions peculiar to London, beget 
and engender the myriad lice which blight his plants at certain sea- 
sons. For my part, I want no better explanation than the greater 
tenderness and susceptibility of the HKuropean vines compared with 
those on which the lice have bred from time immemorial in this 
country. 

In spite of the abundant rains that have, from all accounts, soaked 
the vineyards in the infested districts of France without decreasing 
the disease —in spite of the fact that other plants have not suffered 
for want of rain—the sophism is still reiterated that the disease is 
owing to meteorological abnormities, and especially to drouth. The 
poor wine-grower is told to wait for more rain, and that if he pursues 
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that treatment which will cause the vine to regain its normal vigor, he 
will see no more of Phylloxera —a most undoubted truism! Iam the 
last to deny that meteorological conditions accelerate or retard the 
multiplication of plant-lice, as they do of so many other insects; but I 
see no reason for presupposing a diseased condition of the plant first 
attacked by them, when, as every entomologist knows, they can flour- 
ish only on living vegetation, which they forsake when its life has been 
sapped. Conditions may be favorable to the increase of the plant- 
lice on our hops, of Cotton-worms, of the Army-worm, and of a thou- 
sand well-known insect pests; yet no one doubts that if by increased 
effort we, in some way or other, prevent or destroy these insects, we 
effectually overcome the (to us) unfavorable conditions, and our plants 
thrive. 

Whenever abundant enough to attract attention, these plant-lice 
have already brought the infested plants into a state of disease, andit 
is this fact which blinds so many persons, and makes them so ready to 
believe that it was the diseased condition which aftracted, or, as some 
more ignorantly put it, “ produced,” the lice. Ap’zde, lrepeat, (Rep. 
3, p. 87), must always be the cause rather than the effect of disease. 


I shall simply add in this connection, as strengthening the position | 


of those who consider Phylloxera the true causeof the mischief, that 
I never yet found root-lice so abundant as on some California vines 
belonging to Mr. G. Gill, and which were unusually well cared for and 
manured. 

Other persons, again, have, as might have been expected, insisted 
that the European insect is not an importation from America, and 
argued that it may either be a distinct species, either indigenous to 
both continents, or else may even have been imported from Europe 
to America. ‘To waive unnecessary detai!, I may state that such 
views are based on fallacious grounds, and that, setting aside theory, 
and weighing the undeniable facts, the evidence gives overwhelming 
force to the oppo:ite view — tbat the insect is a native American, and 
was originally unknown in Europe;* and indeed the views expressed 
in my last report were adopted by M. Plumeau and others, at the 
recent organization of the French Society for the Advancement of 
Science, when the Phylloxera occupied much attention. 





*M, L. Laliman, of Bordeaux, is, perhaps, the most voluminous and influential writer who has. 
espoused the last-mentioned doctrines, in opposition to Lichtenstein, Planchon, myself and others 
(Annales de la Soc. @’ Agr. du Dep. de la Gironde; Jour, de Viticulture Pratique; La Gironde; La Pro- 
vence, etc.). Assuming that the insect has always existed in both hemispheres, he quotes M. BE. 
Nourrigat, the President of the Comice of Lunel, as proving that it played havoc in Germany from 
1730 to 1776.. There is no proof whatever that the disease which attacked vines in Germany during that 

“epoch, and which likewise aiected the Mulberry and other fruit trees, bears any relation to the Phyl- 
loxera disease in question. he article of M. Nourrigat, referred to, first appeared in the Journal de 
Lunel, of March 28th, 1871, and deseribes a disease which, first noticed in Austria, along the Dan- 
ube, desolated Moravia, Hungary and Germany, and finally penetrated into Alsace; but from the 
symptoms given, it has plainly no connection whatever with Phylloxera, M. Laliman, to support his 
views, ventures a theory so visionary and untenable as to presuppose the existence, from time imme- 
morial, of the Phylloxera on trees and plants, whose disappearance and eradication have caused it, as 
he believes, to attack the Vine. I presume he was led to such theories by the fact that a certain root- 
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MEANS OF CONTAGION FROM ONE VINE TO ANOTHER 


The modes of spreading indicated last year have been fully proved 
correct. There can be no doubt about the young lice traveling un- 
der-ground along the roots of the vines, or in any cracks or minute 
passages in the soil; while Il had no difficulty last August in finding 
them crawling over the surface of the ground. Moreover, M. Faucon 
and M. Gaston Bazille discovered not only the larvee, but the winged 
individuals, passing abundantly over the surface of the earth last Sep- 
tember, in France, and we thus have evidence that the winged insects 
make good use of their legs. They have likewise been caught in 
spiders’ webs, and seen in other situations to which they must have 





louse was found on wheat im several parts of France the past year, and that other root-lice, sup= 
posed to be Phylloxera, were found by himself and others on the roots of several fruit trees. So 
there isa well-known root-louse, producing knots on Apple, and others, either little known or unde- 
scribed, on Purslane, Turnip, Persimmon, and many other plants in this country ; but they are dis- 
tinct species, and the entomologist will want other proof than is yet forthcoming ere he can believe that 
Phyllovera vastatrix attacks anything else but the Vine. But M. Laliman goes still further, and weakens 
all faith in his deductions, by promulgating the abstract ideas thatthe soil is impregnated with plant- 
lice, and that the increase of Phylloxera is in some way due to the destruction of birds. In support of 
the view that the European insect is a distinct species, and was not introduced on American vines, he 
makes three statements: Ist. He publishes the annexed letter from Mr. Berkmin, of Georgia, of 
whom he obtained his American varieties, to prove that Phylloxera is unknown there: 

‘<Tn our region, the Phylloxera is unknown. Riley observed it in 1864 in Missouri; at that time 
it was injurious to the Clinton; ; butin fact the plague which ravages our vines is Known only to ento- 
mologists through scientific investigations ; vintner sdo not dream of its presence, and the damage it 
does is not worth speaking of.’? 

2d. That American vines are not affected exactly alike here and in France, so far as his and my 
experience go. 38d. That he has distributed American varieties through divers countries Where the 
malady is unknown, without introducing it. 

None of these statements prove his position. Ist. If the insect is unknown in Mr. Berkman’s 
section, (the State of Georgia is pretty large, but no postoffice address is given), it only indicates that 
it was not sent over on his vines, but does not prove that it was not sent from other sections, either to 
France direct, or via England; while Mr, B.’s mere dixit that Phylloxera is unknown in his region, 
without attending proof, will have little weight when we reflect that three years ago no one dreamt of 
the existence of the root-louse in any part of this country. We have, moreover, seen that it does occur 
as far south as Florida. 2d. The sort of argument that proves the insects of the two continents distinct, 
because the vines in the two hemispheres are not affected alike, would equally prove that the Oidiwm 
Which so troubles grape-vines in Europe is not the same as ours; for there is good evidence that some 
of our vines are sorely troubled with it here; whereas, he himself shows that his American varieties 
are not affected by it there. Yet I know of no mycologist who has studied the subject who doubts the 
identity of the Oidium Tuckeri Berk. of Europe and America. I have seen what was evidently the 
same, prevalent in the vineyards of Michigan; but not to rest on my own authority, I may say that Mr. 
Husmann believes the two identical, and I shall append to this note the testimony of Mr. William 
Saunders, of Washington. 

In considering the relative susceptibility of the same varieties in the two countries, defective, 
imperfect experience and climatic and terrene influences are important factors which haye been over- 
looked by M. Laliman. 3d. The statement that he has sent American varieties to different countries 
where the malady is unknown without introducing it, would have more force if he had stipulated the 
yarieties sent, and whether, when sent, he observed that their roots were lousy or not. 

Finally, the same author refers to my writings in a controversial spirit, and makes the same par- 
donable mistake as have other writers, (see Dr. Le Baron, Prairie Farmer, September 21, 1872; A.H. 
Trimoulet, Mem. sur la Maladie Nowv, dela Vigne, Bordeaux, 1873, and others), of considering the ear- 
lier conclusions, drawn from imperfect knowledge of the insect in America, without taking into 
account the subsequent and more mature convictions of greater experience. He wonders how I could 
recommend the destruction of the Clinton one year, and reverse the recommendation the year follow- 
Ing; when a closer reading of my last year’s article would very plainly give him the reason. As to 
his criticisms of the classification adopted, I attach more importance to recognized American botanical 
authority than to the opinions of one who even confounds the terms species and genus. M. Laliman 
also publishes the contents of a letter of inquiry addressed to me, under date of December 14, 1871 
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flown; and there is no longer any doubt—as there had never existed 
any in the minds of entomologists—about their flying capacity. On 
a calm, clear day, the latter part of last June, it was my fortune to 
witness a closely allied species (Phyllowera caryefolie) of the same 
size and proportions, swarming on the wing to such an extent that to 
look against the sun revealed them as a myriad silver specula. They 
settled on my clothing by dozens, and any substance in the vicinity 


— 








but either because my answer did not reach him in time, or because it explained away his antecedent 
objections, and would necessitate their expunging, my answer to said letter does not appear. 

It is an unprofitable business to have to meet theories and objections which have in themselves 
little force; but, lest silence should be construed into acquiescence in M. Laliman’s views, I have 
deemed these few remarks proper, though somewhat irrelevant and of import to but few. While thus 
reprehending M. Laliman, I heartily concur in his advice to import from America vines which have 
best resisted the Phyllowera, and in the caution urged upon those who would import all the Labruscas. 


PROOF OF THE OCCURRENCE IN AMERICA OF OIDIUM TUCKERI, OF EUROPE. 
Communicated by Mr. Wm. Saunders, of the Department of Agriculture. 


It is now twenty years since I became convinced of the presence of Oidium Tuckeri in this country. 
Previous to that time Thad been giving what attention I could to the study of mildew—its origin, 
causes, etc. I early became convinced that there were two very distinct forms appearing on the 
grape-vine, and moreover, that one of these forms was most prevalent in dry weather, and the other 
in damp weather. It had been ascertained that the foreign grape, even when grown under glass in 
this climate, was very liable to attacks of mildew; and in all book directions, at that time, as to its 
culture, sulphur applications were constantly recommended. From its close resemblance to the pea 
Erysiphe of Europe, that I had often seen in Kngland, attacking peas in dry summers, (and only dur- 
ing periods of great drouth,) I concluded this mildew, appearing like a white down, or floury mass, on 
the upper surface of the leaves of grapes in the glass grapery, and occasionally spreading itself over 
the young green shoots and berries, was an Erysiphe; [named this in my first published notices (see 
Phil. Florist, 1852, and Horticulturist, 1855,) as an ELrysiphe. I reached this conclusion from other 
points—notably, the English gooseberry, Persian Lilacs, English hawthorns, oaks, etc. These, when 
grown in this warm and arid climate, become covered with this same, or a very closely allied form of 
Lrysiphe. Betore promulgating this opinion, Thad, as has always been and still is my practice, to 
first verify to my own satisfaction the truth of my statements. Acting upon the theory that this form 
of mildew was produced on the foreign grape in graperies, as well as oftentimes in the open air, by 
dryness, Icommenced and have since recommended 2 mode of treatment, which is now generally 
followed, and which entirely obviates any necessity for sulphur applications, because it prevents the 
occurrence of the conditions necessary for the growth of this fungus, The treatment is, briefly, to 
ventilate graperies only from the top of the house, never opening any side sashes that will allow a cur- 
rent of dry air to come from the exterior and circulate out at top, carrying with it the moisture of the 
house; also to maintain a moist atmosphere by keeping the floor of the house constantly damp, and 
sprinkling water freely on very bright days, so that as the temperature increases the atmospheric mois- 
ture will also be proportionately increased. When this practice is fairly carried out, no mildew of an 
Erysiphe kind will make its appearance. I did not then, so faras I now can recollect, connect this 
mildew with the Otdium of Europe, until later, when it was discovered that the so-called Oidium 
Tuckeri was simply a form of Erysiphe, or rather a transformation occurring during its growth. (I 
think that this Oidiwm or Erysiphe has not yet fruited in England.) This led me to further investiga- 
tions, and proved to me that our Erysiphe was really and truly the Oidium Tuckeri of England, and 
moreover, that the plant perfected itself fully in this climate. This was my conviction fifteen years 
ago; recent microscopical investigations prove beyond doubt the correctness of my suppositions. 

But we very rarely observe this Erysiphe on our native grapes in ordinary vineyard culture, 
although it is frequently to be found on vines growing in warm, very sunny, sheltered, dry positions, 
such as may always be found in city yards. It is not by any means confined to these, however. Last 
summer we had plenty of it on the leaves of many varieties growing on our trellis here. As already 
remarked, this mildew shows a powdery appearance on the upper surface of leaves, and frequently 
forms a somewhat leathery coating on shoots and berries. Its effects are to corrode and prevent the 
further swelling of the parts attacked. Grapes, for instance, that are touched by it, will show an in- 
durated spot, hard and brown, the portions of the berry not attacked will swell out freely, and all 
that this hurt portion can do is to crack open, which it usually does, and the seeds may frequently be 
seen to protrude from this crack. 

But the mildew most injurious to our native grapes is altogether different. This is a Peronospora, 
and shows itself on the under surface of the leaves, usually looking like a small patch of whitish- 
brown downy matter. It adheres closely to the leaf, and isa perfeet parasite; it destroys the part 
where it adheres, the sun burns a hole, and it is called blister, leaf-blight, ete. Butif you say that it 
is mildew—oh, no! Inever had any mildew. Ihave lots of amusing incidents of this kind in my mind. 
Some whose vines were all but denuded of foliage would still insist that they never had a case of mil- 
dew, until [ convinced them of the facts, and pointed out the mildew to their wondering eyes. Being 
confined to the under surface of the leaves, it escapes observation. This mildew is encouraged by 
dampness on the foliage, by continued damp, rainy weather, or even constant heavy dews, followed 
by still, balmy days; anything in fact that will prevent moisture from quickly leaving the foliage. 

About 1857, I tried a board covering over a trellis of Catawhbas that yearly failed to mature their 
fruit, owing to the destruction of the foliage during summer by this mildew, and the effect was all that 
could be desired. In the Agricultural Report for 1861 you will find this affair figured. This covering 
prevents the radiation of heat from the plants, consequently they are not rendered so cold as to con- 
dense upon them the moisture of the air and form dew. A series of observations made many years 
ago with registering thermometers explained to me the modus operandi of the whole. During still 
clear nights in July, I found that the thermometer, having clear two feet from the trellis, would fall 
from five to ten degrees lower than the thermometer directly under the cover. 
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that was the least sticky was covered with them. With such a sight 
before one’s eyes, and with full knowledge of the prolificacy of these 
lice, it required no effort to understand the fearful rapidity at which 
the Phylloxera disease has spread in France, or the epidemic nature 
it has assumed. Imagine such swarms, mostly composed of egg-bear- 
ing females, slowly drifting, or more rapidly blown, from vineyard to 
vineyard: imagine them settling upon the vines and depositing their 
eggs, which give birth to fecund females, whose progeny in five gen- 
erations, and probably in a single season, may be numbered by bil- 
lions—and you have a plague (should there be no conditions to pre- 
vent that increase) which, though almost invisible and easily unno- 
ticed, may become as blasting as the plagues of Egypt! 


THE MALE LOUSE. 


M. Signoret, because he has not seen the male himself, has seen 
fit, both in print and by letter to me, to deny that it has yet been seen 
by any one. It may please my friend to be thus incredulous, but I 
have certainly noticed the differences specified on page 59 of my last 
Report, both in specimens obtained from France and those obtained 
in this country. Both Lichtenstein and Planchon likewise believe 
that they have seen the male, and pointed out the differences before 
I was familiar with them myself. We know positively that his pres- 
ence is not absolutely necessary, and that the females greatly pre- 
ponderate. A knowledge of his appearance, therefore, is of little 
practical moment; but as it is of considerable scientific interest, I 
regret that I did not know of M. Signoret’s skepticism in time to have 
dispelled it the past year. Being absent from home during the months 
of September and October, I saved no winged specimens in 1872; and 
on looking at those saved in 1871,I found that the acetic acid in which 
they were preserved had so destroyed them that little but a white soft 
mass of matter was left. From afew preserved in glycerine I found 
one specimen of what I have taken for the male; and, though dis- 
colored, it has been forwarded to M. Signoret at his request—with 
what results I have not yet learned. Wows verrons ! 


REMEDIES. 


‘The new insecticides that have been tried, and the various mea- 
sures that have been essayed to destroy the Phylloxera, are innumer- 
able, and the French horticultural and agricultural journals teem 
with them. Practically, however, the great mass of them are useless. 
Next to carbolic acid, soot has been found most efficacious, and a mix- 
ture of these two articles may be profitably employed to save a few 
choice vines which are known to be suffering from Phylloxera, and 
where they may be applied thoroughly. In this country, where the 
disease is not likely to become threatening on our tougher rooted, 
native varieties, these applications will never be made extensively; 
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but a remedy—even if laborious and expensive—will be of great use 
to us in saving the finer varieties; and, judging by the experience in 
Europe, I greatly incline to believe that these finer varieties, and even 
the European vines, will succeed on our bluffs, if planted in trenches 
first prepared with a mixture of sand and soot, or the carbolic powder 
presently to be mentioned. 

The value of submersion or irrigation, where it can be effected, 
has been demonstrated by M. Louis Faucon,* of Graveson, (Bouches 
du Rhone), France, who has been indefatigable in his experiments, 
and who considers that he has totally annihilated the insect in his 
own vineyard. From his experience we may draw the following con- 
clusions: 1. A vineyard should never be submerged more than two 
days consecutively during summer. 2. The best season to submerge 
is in autumn (September and October) when the lice are yet active and 
the vines have ceased growing. 3. Brief and repeated inundations 
have little effect on the lice: a submergence of 25 to 30 days is re- 
quired to rout them all. 4. He finds that a submergence for such a 
period in the fall or winter does not injure the vineyard, and kills ail 
the lice. 5. He makes an embankment around his vineyard, and lets 
the water evaporate, but does not let itrun off and carry away any 
nutritive properties of the soil. 

On our best hilly vine land submersion is impossible; but on 
some of our bottom lands, the Catawba, which is always in such 
demand for the manufacture of sparkling wine, may be made to 
flourish by this means. 

The fact, now ascertained beyond peradventure, that the insects, 
both winged and wingless, crawl over the surface of the ground in 
the months of August and September, has led to the idea of sprink- 
ling the surface with quick-lime, ashes, sulphur, salt or other sub- 
stance destructive to insect life, during those months. This is a prac- 
tical step toward the ultimate management of the insect, and adds 
sull more importance to submergence and inundation. 

M. Lichtenstein has been experimenting in the way of alluring 
the lice on to the tender rootlets of newly-set cuttings and layers, and 
finds that a great many lice may thus be destroyed. He advises, 


whenever a center of attack has been discovered, to layer the yet 
healthy vines surrounding the already dead and dying ones.- These 





*M. Faucon (Messager Agricole du Midi, February, 1872) appeals to me for information as to the 
conditions of planting, nature of soil and climate, which obtain with us, and the kind of vines, 
whether wild or cultivated, upon which my observations were made. Most of the questions which he 
puts tome have already been answered; and I may add briefly, that our Missouri soil, comprising 
most of the vine lands, iseither a sandy loam, or a heavier yellow clay, both with a limestone sub- 
soil, and often witha layer of pure sand intervening. The heavier clays are stronger, and give a heavier 
must, but vines are generally healthier on the sandy loams. These soils are not subject to periodic 
inundations, and to the best of my recollection they are not unlike those around Montpellier. Our 
vines are usually cultivated on trellis, eight feet apart in the row, and six feet between rows. ‘The 
climate is much like that of the South of France, though more extreme and changeable. We some- 
times have milder winters, but ordinarily the frost penetrates deeper. We are more subject to drouth 
than to excessive rain, but we have no greater drouths than have occurred in South France of late 
years. 
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form a sort of invitation barrier to the lice, which are continually 
spreading from the dying vines, and great numbers settle on to the 
layer rootlets, and may easily be detached from the main stocks and 
destroyed. This can never be more than a partial barrier; but every 
practicable and intelligent means of combating such an enemy helps- 
By splitting the ends of the layers or cuttings, they produce a great 
number of minute fibres, which are especially attractive to the lice. 

My own experiments have been solely with carbolic acid, and the 
results can only be fully ascertained the forthcoming season. It is 
perfectly impracticable to use the liquid solution on our hills and 
bluffs, upon which water can be carried only at great cost and effort; 
and, at my suggestion, G. Mallinckrodt & Co., of St. Louis, have pre- 
pared a cheap powder, which, in quantities in barrels or casks, they 
sell for 5 cents per pound. I found this quite convenient, and have 
treated a number of vines with it, in varied quantities, at Kirkwood 
and Bushburg. 

The following letter, received March 7th, 1873, from Mr. F. A. 
Brewer, of Chillicothe, bears on this subject and is suggestive: 


“ Having been interested in your writings on Phylloxera, and not 
understanding the bad condition of my Catawbas, I examined them in 
the spring of 1872, and found the excrescences on the roots and dead- 
ened portions, as you describe. ‘This left no doubt in my mind that 
the lice had been at work. So I opened the ground, exposin sa goodly 
portion of the roots, and thickly sprinkled leached ashes and a little 
sulphur over the parts exposed, and replaced the dirt. I cut away all 
dead wood, and the sprouts from the trunk look well, and I think will 
produce mea fair crop this year. Will report to you this fall again.” 


THE OYSTER-SHELL BARK-LOUSE OF THE APPLE—J/ytilas- 
pis pomicorticis N. Sp. 


UFig. 31. Since the 
pete \ publication 

i sole ' of the article 
on this insect 
in my first 
Report, seve- 
ral interest- 
ing and im- 
portant facts 
in its econ- 
omy have 
been reveal- 
ed, and I am now able to give a much clearer insight into the life-his- 
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tory of the little animal which causes what is often called “scurvy ” 
on apple-trees. 


ITS OCCURRENCE IN MISSOURI. 


From numerous facts stated, and from experiments made, in 1868, I 
had every reason to suppose that this insect could not thrive at any 
point south of St. Louis, and that it had, up to that time, not yet been 
intrcduced into the State. But,alas! both these cherished notions have 
been dispelled like “the baseless fabric” of a vision, and I am very forci- 
bly reminded of the uncertainty of analogic reasoning, and how neces- 
sarily imperfect and partial human knowledge must always be! The 
conclusions drawn from the facts at hand in 1868 were: Ist, that this 
Oyster-shell Bark-louse did not yet occur in the northern part of the 
State, though quite capable of existing there; 2nd, that by care and 
caution on the part of orchardists in the more northern counties, its 
introduction could very easily be prevented; 3rd, that it could not 
thrive in the southern half of the State. The first conclusion, from all 
I have been able to learn since, was fully warranted; for, except in the 
latitudinally opposite localities presently to be specified, I have not 
met with or heard of it. So truly indeed is this the case that specimens 
for study were necessarily obtained from these localities, or from the 
more northern parts of Illinois, and the observations here recorded 
were, consequently, made under difficulties. The soundness of the 
second conclusion we have been abundantly able to test, for the worst 
fears that the pest might be introduced have been realized. Just as 
might have been expected, also, it has gained a footing in the extreme 
northeast corner of the State—the point of greatest proximity to the 
infested sections of Illinois and Iowa. 

In the spring of 1870, Mr. B. P. Hanan, of Luray, Clark county, 
sent me some Sweet June apple-twigs that were completely covered 
with the scales of this Bark-louse, and the eggs underneath the scales 
were plump and healthy. The twig’s were taken from the orchard of 
Dr. Wm. H. Martin, of Kahoka in that county, and I quote part of Mr. 
Hanan’s letter which accompanied them: 


“This tree is rather badly infested, and I find by examination that 
they (the insects) are spreading slightly on to the nearest trees around 
it. Will they spread from one orchard to another, one or two miles 
distant? I saved my orchard from the native White Bark-louse by 
sending you specimens of them and of their foes, and by learning from 
you what to do to destroy the lice. I took your advice, encouraged 
the ladybirds, and they cleared my trees of the lice. If your advice 
in this case shall accomplish as much for my friend Dr. Martin, the 
object of this communication will have been accomplished.” 


At my suggestion, the tree was cut down, and other measures 
taken to eradicate the evil on trees adjoining; and, from correspond- 
ence, I was finally led to believe that it had actually been eradicated. 
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But toward the close of 1872, just before giving this report to the 
printers, I concluded to write again to Mr. Hanan, and learn the latest 
experiences. The following is his reply: 


Dear Sir—In reply to your inquiries of the 27th, in regard to the 
Oyster-shell Bark-lice on Dr. Wm. H. Martin’s apple trees, in Kahoka, 
in this county, I will state that I have just returned from a visit to his 
and his neighbors’ orchards. 

I long ago satisfied myself that the Dr. had them all exterminated 
from his trees,from what he had told me at various times. And as I 
could neither find nor hear of them being on the trees in any other 
place in our county or State, I gave the matter but little thought of 
late. Butimagine my surprise and sorrow when, to-day, I found them 
more abundant on Dr, Martin’s trees than when I first wrote to you 
about them, in February, 1870. In your reply to that letter, you re- 
quested Dr. Martin and his neighbors to use every possible effort to 
destroy them and prevent their further spread, as they were the only 
ones known to be in our State; and you referred us to your article on 
the insect, published in your report of 1868. Dr. Martin, in the early 
spring of 1870, cut down the Sweet June apple tree, which seemed at 
that time to be the only tree much infested, and carried it into an open 
space, forty or fifty yards from his orchard, and burned it up, after 
leaving it lay there for several days. He cut it down about four feet 
from the ground, at the first branches, then scraped the trunk or stump 
well, and destroyed the eggs scraped off, after which he made a sort 
of thick wash or paste, as follows: 1 quart soft soap, 1 quart fresh 
slaked lime, and 4 pound tobacco, boiled together in 1 gallon of water. 
With this wash he painted every every part of the stump, then grafted 
it with healthy scions. This treatment was effectual on that tree, and 
it now has a nice young top again, six to eight feet high, and no lice 
on it. 

The trees near this tree just described had but few lice on them 
when the Dr. cut down the Sweet June; therefore, he scraped off all 
the scales or eggs that he could find, before the time for them to hatch, 
and washed or painted their trunks and branches (there were only two 
others) with the same compound used on the stump. But he discov- 
ered last spring that.they were not all killed, as he had thought, but 
were multiplying very fast, and extending to other trees on_ his lots. 
(He lives in town, and has only 4 few dozen trees on his lots, con- 
sisting of apple, pear, cherry, plum, apricot, etc. He informs me that 
there are none on the trees in his young orchard on his farm, adjoin- 
ing town, nor any of his neighbors’ trees, that he can learn of). Hesays 
that the lice, after hatching out last spring, spread to his pear, plum 
and apricot trees — all being close by — and killed one young apricot 
tree, and injured a dwarf pear tree very much, by sucking the sap out 
of the leaves from the under side, where they were so abundant as to 
completely cover the under surface of every leaf, causing them to dry 
up as if parched by fire. 

To-day I examined many of the trees on his neighbors’ grounds, 
but found none, except on one apple tree in Mr. Matthew Woodruff’s 
orchard, about thirty-five or forty rods north-east of Dr. Martin’s in- 
fested trees. They are quite abundant on this tree of Mr. Woodrufi’s. 
Of course I refer to eggs at this season of the year. I examined the 
eggs with a microscope of 45 diameters in power. The eggs were all, 
with two exceptions, out of thousands. perhaps, clear, white, and per- 
fectly sound. 
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Dr. Martin was of opinion, before I showed him the sound eggs to- 
day, that he had destroyed their vitality by medicating the trees last 
summer. He didit thus: By boring a hole into the trunk atthe sur- 
face of the ground, then filling the hole with a compound of equal 
parts of sulphur and bromide of potash, and then corking up the hole 
tightly. He thinks it enters into the sap, and the circulation carries 
it to the leaves, and kills the insects. Ihave no faith in it. I think 
the safe way is to cut the trees down, or at least, cut off all the 
branches and burn them. I never knew any benefit by trying to force 
obnoxious or poisonous substances into the circulation of sap in trees, 
to kill or drive away borers, caterpillars, or other insects, and I have 
known or heard of such trials all my life. 

The trees are all covered at this time with a heavy ice, caused by 
the recent sleet, which makes it difficult to examine them. I hope 
there are no others but those mentioned; but a gentleman to-day told 
me he believed he had them on one of his apple trees, about two miles 
south-west of Kahoka. I hope he is mistaken, but still I fear they 
may be there. [Afterward ascertained to be the native white spe- 
cies, [larris/i Walsh—C. V. R.] 

Dr. Martin requested me to urge you to come up as soon as possi- 
ble, and give them your personal inspection, and suggest some remedy 
by which he can, if possible, save his trees. 

Please do not fail to come up before the eggs hatch next spring. 
Write to me and Jet me know just when you will be here, so that I 
and the Dr. may be sure to be at home. 

Yours for the public good, 
B. P. HANAN. 

Cuark O1ty, Mo., Dec. 4th, 1873. 


I shall certainly do all in my power next summer to try and check 
the spread of this scourge; and should this Report fall into the hands 
of others in the neighborhood of Kahoka, whose trees are affected, I 
hope such persons will be kind enough to inform me of the fact, and 
to give me as full particulars as possible. 

* Upon subsequent examination, Mr. Hanan could not find any 
scales on Dr. Martin’s plum and apricot trees; but some of the pear 
twigs which he sent me were spatsely covered with scales. These 
scales were invariably in a transverse position to the axis of the twig, 
and usually between the natural transverse rugosities,so as to be 
easily overlooked ; and they were, furthermore, smaller and evidently 
less thrifty than on the Apple, as was shown by the unhealthy condi- 
tion of their eggs, which were few in number and mostly dead and 
‘discolored, though no evidence of violence from mites or other ene- 
mies could be detected. 

The third conclusion— namely, that the insect could not thrive in 
‘the southern half of the State— was, unfortunately, an erroneous one; 
for though apparently incapable of living in St. Louis county, this louse 
has in reality a much more southern range, being found in at least one 
county in the extreme southern part of the State, and even in Missis- 
sippi and Georgia. 
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In Colman’s Rural World for October 15th, 1866, (p. 812), may be 
found the following paragraph: 


FROM HARTVILLE, MO. 


N. J. Conman, Esq.: The lice are utterly destroying the best 
apple orchards in this county. They seem to start on the trunks of 
the trees, spreading rapidly over the branches, and then on the 
apples—killing large trees in two years. Orchards on land descend- 
ing to the north are more subject to them than when planted on 
other land. Some men in this neighborhood have tried every remedy 
they could hear of, without effect, sofar. Whatis an effectual remedy 


against them ? 
RY BY PALMER 


It was in supposing that this communication referred to the na- 
tive white species known as Harris’s Bark-louse (Rep. 1, p. 7) that I 
erred; for it was in reality the Oyster-shell species to which reference 
was had. Such false inferences would be impossible if correspondents 
were more explicit! From facts given by Mr. Wm. Palmer, of Hart- 
ville, to whom I am indebted for many kindnesses, it appears that 
these scales were first discovered, as much as twenty-five years ago, 
in the southern part of Wright county, on some trees obtained from 
New York. They spread in a circuit of four or five miles, and 
destroyed several orchards, but have been dying out of late years, as 
several newly planted orchards, within the circuit, are uninfested and 
thrifty. They first were noticed in his own orchard in the year 1860, 
and have more or less infested eight hundred fine trees, though they 
have, for the past two years, been perceptibly on the decrease, and 
were scarcely to be found on the new growth of 1872. Why this bark- 
louse flourishes in Wright, and dies out in St. Louis county,is not easy 
of explanation. It may be owing to the occurrence of enemies in the 
one which do not occur in the other; but it is more likely owing to 
the fact that in Wright county the infested orchards are situated on 
the Ozark Mountains, where the climate is exceptional, and more re- 
sembles that of the northern half of the State—that, in short, the 
isentomic conditions, which otherwise limit the southern range of the 
species to a higher parallel, there occur as an exception. 


ITS RANGE SOUTH. 


Facts still more interesting and unlooked-for, regarding this in- 
sect’s distribution, are, however, to be given. It not only thrives on 
the 37th parallel, when the conditions are favorable; but actually 
flourishes below the 33d, as I have received it from Carthage, Leake 
county, right in the center of Mississippi, where it has done much 
damage, and is double-brooded ! In July, 1870, Mr. J. W. Merchant, 
of Carthage, wrote to me that he was satisfied the insect was found 
there, and that he had, the winter previous, cut down and burned 
about 200 apple trees that were infested withit. Upon expressing 
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doubts as to the possibility of the species thriving there, Mr. Merchant 
soon gave me proof that he had not been misled, and among other 
communications which he was kind enough to make, I give the fol- 
lowing for the facts it contains: 


Dear Sir: JT have taken the trouble to ascertain something with 
regard to the depredations of the Oyster-shell Bark-lice in this part 
of the country. I first went to Mr. Wm. Hendrix, who has had them 
longer than any one else I know of. He informed me that they had 
been very bad in his orchard; but that they had, now, nearly disap- 
peared. He thought he had one tree, however, which was still liber- 
ally supplied with them; so we went to that tree; but, lo and behold, 
they had disappeared from it also. Ifounda few, however, on another 
tree near by. Mr. Hendrix informed me that he had discovered the 
lice in his orchard at least ten years ago. He first found them about 
the center of his orchard, from which they spread very rapidly, until 
they covered all his trees—many of which they killed. Finally, they 
began to disappear, and last spring he could only find them on one 
tree, which he trimmed closely by cutting off the infested branches ; 
and he then scraped off all the “shells” that he could find. This is 
the tree we first went to, which resulted as stated above. Mr. Hen- 
drix has grafted pretty extensively for his neighbors, taking the scions 
from his own orchard; and by this means, I suppose, the lice have 
been spread, but to what extent I can not tell. I next went to J. D. 
HKads, as I had heard that his orchard had been ruined by the Bark- 
lice. He informed me that they had been in his orchard and remained 
there in “force” until his apple trees all perished, when they became 
scarce; but he has a few on his pear trees yet. He thinks they will 
not hurt pear trees. I next saw Mr. Howard. UHesaid he could show 
me any amount of Bark-lice; but we looked over one orchard and 
found none—that, too, where there had been “ plenty” of them. We 
then went to another place, and you can judge, by the limbs I now 
send, whether or not we found Bark-lice. I saw “shells” on several trees 
here. Finally, I went to Dr. J. L. Plunckett; he carried me over his 
orchard, and [ saw more “shells” in his or chard than anywhere else. 
The lice are ona great many of his trees. I found even the apples 
on one tree covered with “shel!s.” Mr. Hendrix informed me that he 
had seen the Bark-lice in the woods on Black-gum Elm, and perhaps 
other trees. He has never found any effectual remedy for Bark-lice 
except sulphuric acid, and that is only effectual when applied with- 
out dilution. HKads expects to keep them from his young apple trees 
by frequent applications of soap-suds. Howard thinks an application 
ot potash is beneficial, and that carbolic acid ‘does the work for 
them.” Mr. Hendrix says there came a late frost one spring, and the 
Bark-lice have not been bad in his orchard since. 

J. W. MERCHANT. 

CarTHAGE, Miss., September 8th, 1870. 


Later advices from Mr. Merchant inform me that it has done great 
damage to the orchards in Attala county. 

It also occurs in Georgia, and I have received the identical species 
from Mr. J. Rufus Rogers, of hide ccachi ks Burke county, with the 
following history: 


i fawrd 
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“Tn 1860 I got from aneighbor two sprouts (winter variety). They 
did well for a year or two, when I noticed the insects on them. In’ 
1869 I cut and burned them, and set 75 young trees on the same land. 
In 1871 I noticed that the insect had again made its appearance on 
my young trees, commencing on trees nearest the old stumps. ' They 
spread very rapidly, and increased very fast, and my orchard, once 
the finest in this part of the country, is now well-nigh ruined. The 
trees stop growing, and the fruit rots. I know of no other trees in 
this vicinity infested with the lice.” 


Judging from the specimens sent, the lice are not in the most 
thrifty condition, for few eggs were found that had not been injured 
by mites; and there were evidences that some little Chalcid, and 
perhaps the one described further on, had been at work upon them. 

Is this occurrence so far south, of what we have had good reason 
to consider a comparatively northern insect, to be looked upon also 
as exceptional, or will the insect be found, upon investigation, more 
generally spread through the Southern States? These are questions 
to which satisfactory reply is, at present, impossible. From all I can 
learn, there is nothing exceptional in the country, either around 
Carthage or Waynesborough; and we may conclude that the bark-lice 
will thrive in any parts of Georgia and Mississippi, or of the other 
Southern States. It is an interesting fact, however, as 1 learn from 
elaborate meteorological data furnished by Mr. Merchant, and coy- 
ering a period of 25 years, that the mean temperature of the months 
of May - October, inclusive, is, at Natchez, Mississippi, lower than 
that of the same months at St. Louis while, as every one knows, the 
other months have there a much higher mean temperature than here. 
It is possible, therefore, that the great height which the thermometer 
reaches in the latitude of St. Louis, is prejudicial to the Oyster-shell 
Bark-louse, and precludes its flourishing in this latitude, while it lives 
and thrives to the north and south of us. At least, I can now give no 
other explanation for the peculiar geographical distribution of the 
species. 


ITS SPREAD WESTWARD. 


It has already obtained a foothold in several orchards around 
Lawrence, Kansas, having spread from trees originally brought from 
Ohio. 


BOTH SINGLE AND DOUBLE-BROODED. 


Not the least interesting feature of the southern range of our 
Bark-iouse is its double-broodedness there. In Wright county, Mo., 
though the young hatch only a month earlier than in North Illinois— 
or about the first of May—it is nevertheless double-brooded, according 
to Mr. Palmer; and in Mississippi I know there are two generations 
each year, as I have received the second brood hatching about the 
first of September. Dr. Harris, years ago, asserted that there were at 
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least two broods of this Apple-tree Bark-louse each year, and, though 
he was evidently in error, so far as his own particular State (Massa- 
chusetis) was concerned, and has been severely berated for the state- 
ment by subsequent writers, yet it finally appears that his language is 
not so very wide of the mark! 


TRUE NATURE OF THE SCALE, WITH ADDITIONAL PHYSIOLOGICAL FACTS. 


Not to repeat the views formerly entertained by Mr. Walsh, Mr. 
Shimer and myself, as to the nature of the scale, it is only necessary 
to state that my own opinion, that it is a secre- 
tion analogous to that which is so generally 
characteristic of the Homoptera, has now be- 
come a conviction, and is fully supported by 
the study of this and allied species. If we 
look at the common “ Mealy Bug,” (Coccus 
adonidum Linn.), and take notice how the 
S pumealy matter is secreted from the general 
“4 “pores of the body, but more especially from 
the sides and around the anus, and then ima- 
gine this secretion to be more attenuated and 
more glutinous, and to harden and thicken at the periphery, so as to 
confine the louse, and cause it to add more and more behind, as it 
_ requires more room, we shall get a very good conception of the man- 
ner in which our Bark-louse scale is formed. 

The newly hatched louse (Rep. 1, Fig. 2, 2) is oblong-oval, 0.01 
inch long, rather more than half as ai and one-fourth as thick. It 
has antenne in which may ordinarily be traced 7 joints ;* legs having 
a short, one-jointed tarsus, a more or less distinct, but soft claw, and, 
among other hairs, four at tip, which are knobbed, the upper pair 
somewhat longer than the lower. The end of the body is bilobed, 
and furnished with two long hairs or setae. Except adeep yellow 
spot near each end, the color is yellowish-white. 

As soon as fixed, there exudes, from the surface of its body, a 
white waxy powder, which at first is seen in the form of threads, 
(Rep. 1, Fig. 3, 3), but soon becomes homogeneous. In the formation 
of this scale I have seen,in this species, quite coarse filaments ex- 
tending on to the twigs, and in other species I have seen a waxy pre- 
cipitation, covering the twig for some distance from the insect. ‘This 
secretion is easily rubbed off or dissolved in alcohol or ether, but if 
undisturbed, forms a thin fibre on the thickening skin-covering. In 
afew days the first molt takes place, not as in the ordinary manner 
with insects, by a series of contractions and extensions which work 
the old skin to the end. of the body from which it is finally freed, but 


[Fig. 32.] 








* The 8-jointed fizure in my first Report is evidently a mistake, caused by the use of too feeble 
resolving power, as i have not been able to detect 8 joints in specimens examined more carefully since. 


Re 
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by a sort of loosening and shrinking of the body underneath—all the 
members, except the proboscis, being shed and abandoned with the 
skin. Strengthened by the secretions from the body, this skin forms 
the larval or first scale, (Fig. 32, 4), and the cast-off antenne are more 
or less easily discerned, as are also the intersections of the body. The 
legs and anal setz are more thoroughly obliterated, though, by proper . 
manipulation, traces of the former may be found. 

For the sake of precision, let us now first trace the growth of the 
female, and afterward that of the maie. As the now memberless and 
underlying body increases so as to crowd against the inner wall of its 
carapace, the latter is lifted up at its hind end,and the second or 
medial scale is soon secreted, as already illustrated (Rep. 1, Fig. 3, 4). 
Presently, the skin is shed a second time, and mingles with the sec- 
ond secretion, which thus takes on the form of the body, and shows 
the insections almost as plainly as in the first scale (Fig. 32,7). Ina 
short time this second scale becomes too small, and as the inclosed 
body needs more and more room, this scale, in its turn, is lifted up 
behind, and the third portion, or shield proper, (anal sack of Mr. 
Walsh), rapidly forms, by a series of increments, and soon acquires 
its final shape, which varies considerably, according as the lice are 
crowded or not, but has more often that of an elongate oyster-shell, 
and, upon close examination, is seen to consist of about fa dozen more 
or less distinct eccentric layers or strata (Fig.32,7). It isnot known 
whether the female sheds her skin more than twice, but there is no 
evidence that she does. As pregnancy -advances, she loses the jug- 
shape of her earlier days, (Rep. 1, Fig.3, 5), and becomes more rounded 
and swollen (Hig. 52, 7). If carefully examined, the proboscis, which 
is easily overlooked on account of its fineness, will be found to con- 
sist of a long, thread-like organ, originating from a tubercle on the 
anterior, inferior surface, (Fig. 82,7). I have often succeeded in ex- 
tricating it entire, and the end may be seen to be tripartite, though 
in reality the whole is composed of four pieces.* It is undoubtedly 
tractile, and, when once inserted, extends, perhaps as much from pure 
growth as from effort on the part of the animal, for it certainly has 
no such length in the active larva as it possesses in the adult female. 
It seems to be the seat of a good deal of nervous force, and quite 
strong, as it is capable of a serpentine and jerking motion, and when 
the scale is raised, frequently retains the louse, and prevents her fall- 
ing to the ground. It is, perhaps, not thrust straight into the bark, 
but runs just under the more delicate epidermis, in a line with the 
body of the louse; for such is the case with the White Pine-leaf scale 





*In former years this sucker was overlooked by myself, as well as by others, though we knew 
from analogy that itmust exist. After the eye is once trained in special search for it, this sucker may 
be seen even with a good lens, and appears corneous and darker than the body. If not broken off, it 
is longer than the body, and though usually but three ends can beseen, I have been fortunate enough to 
separate and discern four pieces close to the base, the two upper corresponding to the upper jaws, 
(mandibule) , and the two lower to the lower jaws (maville). 


E.R—6 
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presently to be treated of, as Dr. LeBaron has already recorded, (Ills. 
Rep. 1, p. 80), and as I have myself observed. 

We shall also notice that the abdominal joints are each furnished 
at the sides with two or three spines or stiff hairs, and, upon still more 
careful examination, we shall find the principal pores through which 
the substance of the scale is secreted. These have very naturally been 
overlooked, in the past, by myself and other authors, for they are only 
visible with great care in the preparation of the specimen, and under 
the highest microscopic power. I feel quite convinced, from my 
studies of this and allied species, that a secretion, so subtle and atten- 
uated as to be invisible, emanates from the general surface; but as is 
the case so generally with the insects of this and allied families, the 
bulk of the matter which forms the scale, and particularly the anal 
portion or shield, is secreted by visible pores upon the posterior por- 


tion of the body, and which may be noticed at the intersections of 


the abdominal joints, but more conspicuously in sets just under and 
around the anus. These anal sets of pores, or secretors as they may 
be called, are found to vary in position and number according to the 
species, and have been made use of by Targioni and Signoret to sepa- 
rate supposed species which are otherwise not easily distinguishable. 
The number of pores in the different sets is not, however, constant, as 
will be seen from the description at the close; and should not, there- 
fore, be too much relied on when unaccompanied by other differ- 
ences. After careful examination of several specimens of our apple- 
tree species, I find the median set to consist most commonly of 10, 
the upper laterals of 20 each, and the lower laterals of 14 each (Fig. 
32, a). 

We thus see that the larval and medial scales differ materially 
from the anal shield, in that the two former are composed in part of 
the shed skins, while the latter is a pure secretion. From the extreme 
fineness of the threads from which it is formed, they are invisible to 
the naked eye, and so easily ruptured that the louse always appears 
separate from its shield when the latter is lifted. Yet, with a good 
lens, the anal threads may sometimes be seen, especially in the pine- 
leaf scale to be treated of; and, strictly speaking, the louse is truly 
separated from its shell only when the latter is completed and ovipo- 
sition begins. 

We will now trace the growth of the male scale. Up to the for- 
mation of the larval scale, there is no perceptible difference between 
the sexes, but henceforth they are readily distinguished. In the male 
there is but one other scale formed, and this corresponds not to the 
second scale of the female, but to the anal shield. It is about twice 
the length of the larval scale, and though there is a distinct conch- 
oidal fracture toward the end. which would indicate a short period of 
rest during its formation, no insections or traces of shed skin can be 
found. Under this shield the louse gradually becomes a pupa, the 
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members budding out, and the delicate larval skin being gradually 
loosened and detached; when, very soon after, the third molt takes 
place, and the winged insect retreats from the hind end of his little 
tenement and seeks his dissimilar mate, who is by nature forever de- 
barred from enjoying the same aérial liberty. 

The male covering differs essentially, therefore, from that of the 
female, not only in being of much smaller size, but in lacking the 
medial scale. The anal shield seldom exceeds twice the length of the 
larval scale, while in the female it sometimes extends six or seven 
times the length of the larval and medial scales together. It is, 
perhaps, a little more truncated behind and straighter than in the 
female, of finer texture, and of lighter and brighter color; otherwise, 
it has the same form (Fig. 31,c). I have found it quite abundantly 
both on the uppez and under sides of the leaves, especially along the 
midrib ; and though it is also found associated with the scales of the 
other sex, alike on the more succulent and the harder twigs, espe- 
cially when thickly covered, yet the leaves seem to be its natural 
dwelling-place. The female, on the contrary—in that part of the 
country, at least, where there is but one annual brood—seldom settles 
on these deciduous organs; were she to do so, there would be no 
security for her eggs, which would drop with the leaf to the ground 
and perish. How wonderful must be that power which guides the 
new-born atoms, and allows the short-lived male to wander on to the 
succulent leaf, while it wisely prompts the female to remain on the 
more permanent twig! Nor is the wonder diminished in the least, 
whether we believe the power to be direct from the Supreme and 
Infinite, or—after finding that it is fallible, and that the female some- 
times commits the faux pas of settling on the deciduous leaf and 
fruit, while the male often settles on the twigs—indirect through 
inheritance and congenital habit! The respective actions being by 
no means constant, the instinct prompting them can not claim infalli- 
bility, and may be accounted for on the principles of heredity, as 
there is a constant weeding out of all such females who chance to 
depart from those actions required to perpetuate their kind. 


THE MALE LOUSE. 


Though, from analogy, all authors have felt that the male of this 
bark-louse must have an existence, yet he has never heretofore been 
discovered or described. During the latter part of June and fore part 
of July I succeeded in rearing, quite a number from scales from Mr, 
Palmer’s orchard, and the ventral and dorsal figures which I have 
made (Fig. 31, a }) will convey a correct idea of this interesting little 
being. The wings appear whitish, and under a high magnifying 
power are seen to be covered with infinitesimally small hooks or 
bristles (¢). The general color of the body is pale purplish-brown— 
not unlike the color of the shield which protected him—and, like the 
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other gentry of his family, he has no proboscis, (having lost it when 
shedding the larval skin), but near the place where it naturally would 
be are a couple of ocular tubercles, which give him the appearance 
of having four eyes—two above and two below. As Signoret has 
proved, and as may easily be seen by crushing the head, these tu- 
bercles are directly connected, by a pigmental substance, with the 
eyes, and they doubtless convey the power of sight; for the superior 
eyes can be of little service to the possessor as he crawls over the 
arched coverings of the other sex. The penis is about as long as the 
abdomen, and is protected and covered by two valves; and the hind 
wings are replaced by two fusiform balancers, which terminate in a 
long, delicate hook, and which hold and give strength to the front 
wings, which are spatulate in form and traversed with but two veins. 
Frail and delicate as these little beings appear, they are yet pos- 
sessed of wonderful nerve-force and wing-power; for the few days of 
life allotted to them are days of great activity, and in the breeding 
jar they keep up an almost constant wing-vibration, and are never at 
rest, except when the temperature is unusually low. 
In his excellent account of the closely-allied Pine-leaf scale, Dr. 
LeBaron (Ills. Rep. 1, p. 88) gives expression to the following sen- 
timent: 


“Fixed immovably to the surface on which she reposes, and hid- 
den from view beneath the shadow of her vaulted carapace, but 
dimly conscious, we may presume, of some unfilled requirement of 
her being, the helpless female Coceus awaits the addresses of her 
unknown and invisible paramour. Nor does she wait in vain. Of all 
the countless myriads of these lowly creatures which congregate upon 
the bark of the apple-tree, or whiten with their spotless phylacteries 
the foliage of the pine, not one, so far as we know, fails to be called 
to enact the offices of maternity. Nature,in the universality of her 
providence, takes them in her charge and ministers to their necessi- 
ties, and no unloved or unfruitful virgin is permitted to languish in 
the halls of the Coccida.” 


However beautiful and even rational this view may be in the ab- 
stract, I have serious doubts of its correctness in point of fact, espe- 
cially with regard to the Oyster-shell species. Nothing in the past 
history of this insect has been more noteworthy than the failure on 
the part of entomologists to discover the male. It is barely possible 
that this failure may be attributable to negligence and oversight, or 
that other circumstances may have contributed to it, such as the pro- 
bable facts that the males hatch out earlier than the females, and that 
they are naturally less numerous —each being able to serve several 
females, as Reaumur found to be the case with another species. But 
with such careful observers as Walsh and Shimer, and with Dr. Le 
Baron himself, surrounded by infested trees at his home, in Geneva, it 
would hardly seem probable. When, also, I recall my own observa- 
tions in past years, in Northern Illinois, and my attempts to solve the 
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riddle of his existence — when I recall the fact that he has likewise 
remained undiscovered by eastern observers, and that the males of 
closely allied European species are unknown — the impression becomes 
irrisistible that these insects are metagenetic, and that, just as in the 
closely allied plant-lice, (Aphid), they may and do go on multiplying 
agamically for a series of generations, and that the male only ocea- 
sionally appears. To strengthen the impression, M. Signoret informs 
me that M. Balbiani absolutely denies that the presence of the male 
is necessary in the Lecanides, a subfamily of larger bark-lice. It 
would aiso seem that in accordance with what appears to be a very 
general law both among plants and animals,* the male is in some 
way connected with weakened vitality; for with the very batch of 
leaves and twigs from which I bred the 3, came the statement that 
the insects seemed to be dying out, and were less injurious; and, cer- 
tain it is, that wherever I have found the male scales on the twigs, it 
was always on such as were so thickly covered with the other scales, 
that these were two or three thick and many of themaborted. More- 
over, it is well-known that this bark-louse has, during the past few 
years, become less and less troublesome in portions of the North-west- 
ern States, which suffered so much from its injuries ten and fifteen 
years ago. It seems to have lost vitality, and in carefully examining 
some trees in the vicinity of Dubuque, iowa, I had no difficulty, last 
August, in discovering a certain percentage of male scales. However, 
the question as to whether our Oyster-shell Bark-louse can multiply 
agamically, or not, is easily settled by a few simple experiments, 
which will doubtless be made by those who have the proper opportu- 
nities. Hven believing, as I do, in agamic multiplication in this case, 
we may, nevertheless, naturally conclude, from analogy, that there is 
a limit to it, and that without occasional fecundation, eggs would 
eventually either become addled,or the female die without giving 
birth to them; and on this hypothesis we can account for the abortive 
scales which are often found without any trace of the contents having 
been destroyed by other agencies. 


MODE OF SPREADING. 


Having already (Rep. 1, p. 15) referred to this subject, I allude to 
it again only because a good deal of wonder has been expressed at 
_the wide extent of this insect’s range, considering that itis active but 
three or four days in the course of the year. Dr. LeBaron records 
some interesting observations, which show that the active larvee are 
seldom blown by the wind more than three rods from the outermost 
branches of a tree, and he thinks that the theories so far propounded 





* See Rep. 4, p. 65; also an article ‘‘ On the Relation between Organic Vigor and Sex,’’ by ;Dr. 
Henry Hartshorne, read before the Am. Ass. for Ady. of Science, at Dubuque, and partly copied in 
the American Naturalist for December, 1872; also Gardeners’ Monthly, November, 1872,"and {Old and 
New, February, 1872. 


86 . FIFTH ANNUAL REPORT 





are inadequate to account for the wide dissemination of the species. 
It is very clear to me, however, that by aid of winds and their natural 
powers of locomotion, the lice can soon overrun a large orchard from 
a given point; and their wide distribution is easily accounted for by 
the transport of the female scales on scions and nursery stock, to say 
nothing of the aid they get from birds, flying insects and even running 
water; for Dr. Shimer has shown that this last may, under favorable 
circumstances, serve asa means of transportation. Moreover, severe 
storms, passing over infested districts at theright season, may help to 
carry them still greater distances.* 


FOOD PLANTS. 


Besides the Currant, Plum, Pear, Crab and Persian Lilac,+ there 
is evidence, as we see from Mr. Hanan’s letter, that it will also live on 
the Cherry and Apricot, while the same, or a closely allied species, 
occurs on the Elm and Sweet Gum in Mississippi, according to Mr. 
Merchant; on the Mountain Ash, according to Dr. Shimer (Trans. Ills. 
State Hort. Soc., 1868, p. 228) and others; on the Dogwood (Am. Ent. 
II, p. 834),and on the Ash-leaved Spirea, according to Judge J. G. 
Knapp, in a paper read before the Madison (Wisc.) Horticultural 
Society, at its meeting in 1870. In Europe, what has been taken for 
the same species, is also found on the Dogwood, as well as on the Elm, 
White Thorn, Medlar and Currant. 

The rule among the bark-lice seems to be that each species is re- 
stricted to plants of a given family, and future investigations may 
show that those existing on trees, which do not belong to the family 
Rosacea, have structural differences, and are distinct, notwithstanding 
their superficial resemblance. Such differences may be expected, as 
will be shown in the closing bibliological remarks. However this 
may turn out, it is very certain that the species in question, though 
partial above all things to the Apple, yet shows a preference for some 
of its many varieties, or at least thrives better on some than on others. 
Dr. LeBaron mentions the Red Romanite, Red Astrachan, Rambo, 
Karly Harvest, Summer Rose, as being most largely infested, and the 





* After a thunder storm in the middle of March, Isaw the ground in places m St. Louis sufliciently 
covered with pollen toappear as though sprinkled with sulphur; and this pollen, upon examination, 
proved by its trilobed and oily character, to belong to some pine, and probably to the Long-leaved 
pine, which was at that time in bloom in the Southern States, and from which it must have been car- 
ried a distance of at least four hundred miles. This pollen grain is, though aided in floating by the 
lobes, heavier than the young bark-louse; and numerous other instances of the carrying power of severe 
storms are on record. 


+ The negative evidence is very strong that the species found on the Persian Lilac is distinct, for 
some of these shrubs, belonging to Mr. F. Starr, of Alton, Ills., are crowded with the scales, in the im- 
mediate vicinity of apple trees that have none. Yet from specimens of these scale-covered lilacs, re- 
ceived from Mr. Starr, and from others examined in other quarters, I can find no superficial differences 
which would enable me to distinguish the bark-lice thereon from the apple-tree species. 


t Boisduval’s Entomologie Horticole, 318; Taschenberg’s Entomologie fuer Geriner and Garten- 
freunde, 430. : 
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Northern Spy, Maiden’s Blush, Benona, Soulard, Willow Twig, Lowell, 
and Limber Twig as most free—his observations being made prin- 
cipally in the orchard of J. W. Robson, of Galena, Ills., where the 
trees alternated and were similarly situated with respect to outside 
agencies. 

I once witnessed a very beautiful and striking illustration of this 
truth in an orchard belonging to Mr. A. M. Herrington, of Geneva, Ill. 
Though, as already stated, the scales are found upon the wild Crab, 
they are always so found in sparse numbers, which indicates that 
the wild apple is not so congenial to the species as many of the culti- 
vated kinds. Mr. Herrington has an orchard of about a hundred Ohio 
apple trees, grafted on to crab stock, together with a few of the un- 
grafted crabs. Scales are found on the grafted parts of almost all the 
trees, but scarcely one can be found on the crab stock; and in a few 
instances the grafts are covered right down to the junction with the 
stock, but do not go beyond. 


ENEMIES AND PARASITES. 


Besides mites* and lady-birds, the latter of which make ragged 
holes through the scales, it has long been known that a little Hymen- 
opterous parasite preyed upon this bark-louse, and in 1854 Dr. Fitch 
was familiar with its larva, and figured ascale that had been perforated 
by the mature fly.t It was not till the year 1870, however, that this 
fly was really known and described by Dr. LeBaron, who has given 
such excellent accounts of it,t that I prefer to quote his experience 





*These mites may generally be distinguished from the young bark-louse by having eight legs in- 
stead of six, though some of them have but six legs in the larva state, and this criterion will not 
always hold. Moreover, in the 8-legged species the front pair are easily mistaken for antenne. We 
must therefore look for other distinguishing traits, and we find them in the relative position of the legs, 
the third pair in the mites always being widely separated from the two front pair, while in the bark- 
lice they are all equidistant. The mites are also more transparent and polished than the lice. There 
are doubtless several mites which destroy the lice, and while one of the 8-legged forms has been de- 
[Fig. 33.] : scribed as Acarus ? malus by Dr. Shimer, he has proposed the name 
/ of A. Walshii (Trans. Ils. Hort. Soc. 1869, p. 281) for the 6-legged 
form, but without description ; and indeed descriptions, unless 
accompanied with habits, development and variation, amount, in 
these cases, to very little. 

I present, herewith, (Fig. 33), a side and ventral view of the 
species which so effectually destroyed the contents of the Georgian 
scales, in order that the reader may get a correct notion of the ap- 
pearance of these mites. It may be a form of the Acarus? malus of 
Shimer, but differs from his description in being almost four times, 
instead of twice, as long as broad, as well as in other details. The 
head and the limbs are yellowish, and more horny than the rest of 
the body, which is white. Four prominent hairs are seen from be- 
hind; and when the animal is crawling, a dorsal view discerns but 
six legs, the posterior pair being smallest and apparently of little 
use, as they are generally curled up, as in the figure (a). The ends of the legs are fiexile, and are 
spread out in the form of dises in the act of walking. It apparently belongs to the genus Derme 
leichus. 





(elie hep! Ie mao. 
t Am. Ent. Il, pp. 360-2: Ist Ills. Ent. Rep. pp. 34-9. 
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in his own words; especially as I have had no opportunity of making 


personal observations upon it. It belongs to the extensive family 
[Fig. 34.] 


Chalcididea, which com- 
prises insects of small size, 
> characterized chiefly by sai 
= J jumping power and parasitic 
habit. The species in ques- 
tion was described ( Amer. 
Lint. W;, p. 360) under the name of Aphelinus mytilasprdis from the 
female sex only, the male being yet undiscovered. Her habits are 
thus recorded by Dr. LeBaron: 





In the course of a series of observations upon the Apple-tree 
Bark-louse, during the past season, it has been my good fortune to 
trace the history of this interesting little insect, which, if it has ever 
been seen before, has not been identified, and whose very existence 
has been only a matter of inference from the visible marks of its 
beneficent operations. 

In the early part of the season, while examining the lice upon an 
apple tree, I noticed two or three little yellow Chalcides running along 
the infested twigs, which I conjectured might be the parasites Sof the 
Bark-louse, but had no proof that this was the case. But about the 
first of August, upon raising one of the scales, I happened to uncover 
one of these insects in the last stage of its transformation. Its wings 
were not yet unfolded, but it ran so rapidly that I had some difficulty 
in keeping it within the field of the lens. As soon as it paused long 
enough to be examined, it was easily recognized as a Chalcis by its 
general aspect, and especially by the peculiar vibratile motion of its 
short geniculate antenne. 

Having once become familiar with its appearance, I have had no 
difficulty in capturing, in the latter part of August and September, 
all the specimens I desired on the infested trees. I have repeatedly 
watched the female Chalcis in the act of inserting her ovipositor 
through the scale of the Bark-louse, for the purpose of depositing her 
egg in the cell beneath. She always places herself transversely with 
respect to the scale. Sometimes and Gout upon it, and then her 
tiny body is seen to be considerably less in length than the width of 
the scale. Usually she backs up upon if only so far as to bring the 
tip of her abdomen about opposite the middle of the scale. Then 
bringing her ovipositor down perpendicular to her body, she forces it 
through the scale by a series of boring or short plunging motions. 

Having accomplished this, she remains stationary for many minutes, 
while by some invisible intestine motion the egg is carried down the 
Ovipositor and deposited beneath the scales. So absorbed is she in 
this delicate operation, upon the successful accomplishment of which 
not only her own hopes, but those of the horticulturist, so largely 
depend, that nothing can deter her from it. In one instance, having 
drawn down a branch of an apple tree, I discovered a Chalcis i in the 
act of depositing. While holding the branch in one hand, and view- 
ing the insect through a lens held in the other, the branch slipped 
through my fingers and flew back with violence to its place. Drawing 
it down again, the twig [ had hold of broke, and it flew back a second 
time. I supposed that that observation had, ef course, been brought 
to an abrupt termination. But, upon drawing down the limb the third 


OF THE STATE ENTOMOLOGIST. 89 








time, there stood my little Chalets as immovable as a statue at her 
post. She may be touched with the finger while thus engaged, or 
even crushed, as I have often inadvertently done in my attempts fo 
capture her, but nothing short of this actual violence can move her 
from her position. With such wonderful perseverance and devotion 
do these living atoms of creation perform their allotted part in the 
complicated economy of nature. 

The egg thus deposited hatches into the little footless larva pre- 
viously mentioned. This larva isso admirably described by Dr. Fitch, 
in a single sentence, that I can not do better than copy his deserip- 
tion: “ Under these scales I have repeatedly met with a small mag- 
got, three-hundredths of an inch long, or frequently much smaller, of 
a broad oval form, rounded at one end and tapering to an acute point 
at. the other. soft, of a honey-yellow color, slightly translucent and 
shining, with an opaque brownish cloud in the middle, produced by 
alimentary matter in the viscera, and divided into segments by faintly 
impressed transverse lines.” (Fig. 34, c.) 

The only motion of which this small grub is capable is a slight 
extension and contraction of its body, particularly at the two extrem- 
ities, by which its form is correspondingly modified. 

There is usually but one larva under each scale, and I have never 
seen more than two. Inthe earlier part of the season it is seen ad- 
hering to the body of the Bark-louse, but later it is found in the midst 
of the eggs or their remains. 

The Chalcis-fly itself is a beautiful object under the microscope. 
Its length is a little less than half a line, or about one-twenty-fifth of 
an inch, thoughI have captured afew specimens considerably smaller, 
being but little more than one-third of a line. I at first supposed that 
these smaller individuals were males, but all the specimens that I 
have examined have proved to be females. Their color is a uniform 
pale lemon yellow. The only variation from this color is in the minute 
mandibles, which are reddish brown. There are three coral red occelli 
on the summit of the head, and the ovipositor, which lies in a groove 
on the underside of the abdomen, exhibits a slight reddish tint. The 
wings are thickly beset, over nearly their whole surface, with bristly 
points, and their margin is ornamented with a long fringe. 

But a better idea of the appearance of this little insect will be 
obtained from the magnified figures which accompany this article 
(Fig. 34 a showing perfect fly, 6 the greatly magnified antenna, and 
ce the larva) than from any verbal description. 

By observations, made as late as the first week in November, the 
opinion is confirmed that the Chalcis of the Bark-louse has two broods 
in ayear. By the middle of September we find many of this year’s 
scales pierced with the round holes through which the first brood of 
Chalcides has escaped; and late in the fall we find, under about an 
equal number of scales, the fully-grown larvze of the second brood, 
sometimes with the eggs of the Bark-louse upon which they have sub- 
sisted all consumed, and sometimes with a fewremaining; and in this 
state they undoubtedly pass the winter. ‘This second brood must ap- 
pear in the winged form early enough next summer to deposit the 
eggs from which the first brood of next. year will proceed. 


Dr. LeBaron found that in 1870, in different orchards in DuPage 
county, Illinois, only one in fifteen of the scales examined contained 
healthy eggs—so effectually has this little Aphelinus, assisted by 
other enemies, such as mites and lady-birds, done its work 
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This little parasite, which works for the most part unseen but 
none the less effectually, and which so materially aids man in pro- 
tecting his apple-trees, is, fortunately, easily introduced into sections 
of the country not yet favored with it, and may, no doubt, be colo- 
nized wherever its natural prey flourishes. The second brood sleeps 
away the winter in the larva state, sheltered by the scale intended to 
protect the bark-louse eggs; and twigs thus freighted with our little 
sheltered friends may easily be carried from one part of the country 
to another, or even to a foreign land. The torpid condition of the 
larva will insure its safe transportation in winter, and its presence 
may not only be surmised by the smooth holes in the deserted scales 
which are found in orchards where this Aphelinus abounds, but may 
be positively ascertained by careful lifting of a few parasitized scales. 
To colonize the parasite, all that is necessary is to tie such parasitized 
twigs on to trees which it is required to protect, and the microscopic 
flies will issue at the proper season and carry on their good work, 
unconscious of the carrying process which man had submitted them 
to during their larval dormancy. Dr. LeBaron has already made some 
efforts to introduce this parasite around Galena, Ills., where, as he 
ascertained, it did not. previously occur; and I shall take steps the 
coming season to introduce it into Clark and Wright counties in our 
own State. 


REMEDIES. 


I have little to add to the advice given in 1868. ‘lhe importance 
of critical examination, before planting, of all young trees and scions, 
or of applying some simple remedy when the young lice are hatching, 
can not be too strongly urged; and, as a rule which will hold very 
generally true, it may be stated that the young begin to hatch just 
about the time the blossom falls and the fruit begins to set. Let those 
who prefer to work toward eradicating the pest in winter time (as 
many no doubt will, on account of the leafless state of the trees and 
the greater leisure which most fruit-growers have at that season) vig- 
orously prune and scrape the infested trees; and afterward apply 
some of the oily applications previously recommended. Asa remedy 
not previously named, I would mention linseed oil, which has been 
used with marked and beneficial results in Grundy county, Ills. 
Many persons have been deterred from using greasy or oily sub- 
stances on their trees from a fear of evil consequences resulting to 
the trees; but there is nothing more certain than that, judiciously 
applied in early spring after the sap begins to flow, these applications 
do not injure trees; while they are effectual, more especially when 
applied at such season or during thawing weather, in killing the eggs 
under the scales—the oily particles being absorbed through and under 
the scales, and destroying the eggs as soon as touched. The follow- 
ing experiment, performed by Dr. LeBaron, and which I quote from 
his second Report, will give confidence to the hesitant : 
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“On the 30th of March, the buds not having yet expanded, I 
selected six thrifty five-year-old apple-trees, of three different varie- 
ties, and applied to two of them simple lard, greasing over every part 
of the trees, trunk, branches and twigs. To two others kerosene oil 
was applied in the same manner. To the other two linseed oil was. 
applied; but in this case, to vary the experiment, the terminal twigs 
were omitted. None of these trees were eventually damaged by the 
applications. Upon those to which the lard and linseed oil were ap- 
plied, no effect was perceived. They leafed out as early and looked 
as well as other trees standing beside them. The kerosene, as might 
have been anticipated, acted more severely. It killed or seriously 
damaged all the first buds, and the trees were several weeks later in 
leafing out than the others; but at an examination of them on the 
5th of July, no difference could be seen in the quantity or healthiness 
of the foliage from that on the other trees. One effect of the kero- 
sene is deserving of notice. The check thus given to one of these 
trees had an effect similar to girdling or root-pruning, namely, that of 
throwing it into premature bearing—this tree producing an apple 
though still standing in the nursery row. 


Mr. Palmer has used hot lye, applied with a brush, soon after the 
lice hatch, to the trunk and limbs as far as he could reach, with good 
results. The injury to the foliage is only temporary. 


BIBLIOGRAPHICAL AND DESCRIPTIVE. 


Generic Name.—This insect, ever since the publication of Dr. 
Asa Fitch’s first N. Y. Report, has been known, in American entomo- 
logy, by the technical name of Aspidiotus conchiformis (Gmelin). 
The genus Aspidiotus was erected, in 1833, for those species living 
under a scale, by Bouché, a German entomologist ; and our insect has 
been referred to it; but this author paid little regard to the work 
of those who preceded him, and the genus Diaspis, which covers the 
characters of conchiformis, had already been erected by Costa in 
1827. Costa’s name, therefore, has priority, though his observations 
were superficial and unreliable. In 1868 (Trans. Am. Ent. Soc., Vol. I, 
pp. 361-574) Dr. Henry Shimer, of Mt. Carroll, Illinois, proposed still 
anew genus, ( Lepidosaphes), and even a new family, founded on cer- 
tain characters of this insect. Dr. Shimer appears to have been un- 
acquainted with the work that had been and was being done in the 
same field by other authors. His generic name might have been 
adopted, had not another genus already been erected for it, and em- 
ployed by Targioni and Signoret. As for the other characters men- 
tioned by Dr. Shimer, and supposed to be of family value—viz: (1) the 
scale constructed by, and separated from, the insect; (2) no tarsal 
claw; and (3) the possession of digituli—they are easily disposed of. 
(1) The separation of the scale had already suggested to Bouché his 
genus Aspidiotus ; (2) the tarsal clawI have plainly seen, and though 
blunt and soft in the larva, it is quite conspicuous and more per- 
fect in the male;* (3) the digituli, or knobbed hairs, are common 





*See Fig. 31, d. 


92 FIFTH ANNUAL REPORT 





attributes of the Coecide, and precisely similarly knobbed hairs are 
found at the antennal extremities of some species—e. g. Lecanium 
aceris (Schrank), awctore Signoret. 

Mons. V. Signoret, of Paris, has lately been engaged onan elabo- 
rate monographic revisiont of the insects of this family. This distin- 
guished author has, perhaps, devoted more time to the Coccide than 
any one living; and in his admirably illustrated essay, with copies of 
which he has favored me, the Coccide are divided into four distinct 
subfamilies, distinguished by the more obvious characters, as follows: 


.—Draspipus :—Species covered with a scale composed of successive moltings, and of 
a secretion forming a shield or sack more or less independent of the body of the 
animal. 

Nine genera are included in this subfamily, but the scales may all be re- 
duced to two principal types, viz: Those with rounded shields, like an oyster- 
shell, with the larval scale in the center; and those with more lengthened 
shields, in the form of a large comma, or of a muscle-shell, and having the 
larval scale at one end. 

Among the latter is the genus Mytilaspis, to which our apple-tree species, 
under consideration, belongs, and which is characterized by the male and 
female shields having much the same form. 


-2.—BRACHYSCELIDES :—Syecies living in gall-like or tube-like exerescences. These insects 
are, so far as known, confined to Australia. 


8.—LECANIDES :—Species either naked or inelosed, or simply covered with waxy, calcareous 
or filamentous secretions ; and in which the female, after fecundation, generally 
acquires an entirely different form to that which she previously possessed, and 
becomes fired. Before pregnancy, they have the power to move, if necessary. 
A number of genera are included in this subfamily, some of which, ap- 
proaching in some characters to the Diaspides, have been separated by ‘Tar- 
gioni, under the name of Lecanio-diaspides. 


4.—CoccipEs :—Species retaining to the end the body-form, with all its joints distinct. 
They never become necessarily fixed, and are either naked or more or less covered 
with waxy or spumous matter, arranged generally in filaments. 


Speciric Name.—In considering the specific name of this insect, 
we meet with the same difficulty which constantly presents itself to 
the conscientious student of animal life, especially in its lower forms ; 
and there can be no stronger argument in favor of the mutability of 
species than this difficulty experienced in properly defining them. 
All nature is a whole, and our classificatory divisions, though very 
essential to enable us to study and understand her, have hardly a 
more real existence than the divisions by which we measure time. 
With partial knowledge, only, of her facts, it is easy to separate and 
draw distinctions in the cabinet; but deeper knowledge of these facts 
often begets doubt and difficulty, as to these distinctions, and shows 
the unnaturalness of strict and fast definitions. 

With our bark-lice, as already stated, it has been customary to 
consider the forms found on different plants as distinct species. No 





+ Essai sur les Cochenilles, in Annales dela Soc. Ent. de France, commencing in 1868. 
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other course could well have been taken, considering our imperfect 
knowledge of them in the past; but itis evidently a very artificial one. 
We now know that some of the larger species thrive on plants of 
widely different families, and a correct knowledge of the present rela- 
tions of these bark-lice will first be had, when, by prolonged experi- 
ence and deeper search, we understand all the more minute structural 
differences; the variation resulting from phytophagism or cause what- 
soever, and the male as well as female characters. 

It has generally been supposed that our Oyster-shell Bark-louse 
is the same species originally mentioned by Reaumur, in 1738, (Mem. 
Tom., Iv, p. 60), and found in Europe on the Elm. Doubts have existed 
as to the identity of the two, because of the difference of food-plant; 
but his account and description of the insect itself agree otherwise 
with ours. In 1762 Geoffroy described a species supposed to be the 
same, by the name of arborum-linearis, and twenty-six years after- 
ward Gmélin gave the name conchiformis to what has also been con- 
sidered the same insect. Geoffroy’s name has been very generally 
ignored, because of its non-conformity to existing rules of scientific 
nomenclature, and of the inappropriateness of the term, if intended 
for our apple-tree species. In 1851 Bouché (Stett. Ent. Zeitung xn, 
No. 1) gave to a similar species, occurring on the Apple in Europe, the 
name of pomorum, which has either been considered synonymous 
with the others, or entirely ignored by most subsequent authors. 
Signoret, in the second part of the essay already referred to, consid- 
ered all these names synonymous; but he subsequently changed his 
mind, and in the sixth part of his essay he has employed each of the 
three names for what he considers distinct species, and has charac- 
terized them as follows: 


M., linearis (Geoff.) is found on the Linden, and is supposed to differ from ¢onchi- 
formis by the shield being long, more or less straight, of a yellowish-brown color, and 
generally covered with a soot-like substance; by the female being nearly as broad be- 
fore as behind, and by the secretors on the anal plate being nearly continuous, the 
middle set with 6 or 7, the upper laterals with 10 or 12, and the lower laterals with 9 or 
10. The gis unknown. 

M. conchiformis (Gmélin) is the species found on Elm, and which differs in no 
respect from the apple species, except in the number of anal secretors possessed by the 
female, the median set composed of 6 or 7, the upper laterals of 8 or 9, and the lower 
laterals of 5 or 6. Signoret says that the male scale is of a pale yellow, and with straight 
and parallel sides, while the male is described, from a mutilated specimen, as pale gray, 
with the antenné appearing short. 

M. pomorum (Bouché) is the species found on Apple, and it differs from the pre- 
ceding, principally in the median set of secretors in the female being composed of 17, 
the upper laterals of 17, and the lower laterals.of 14. The eggs are described by 
Signoret as being of a deep red, and the antenne of the active larva as 6-jointed. ‘The 
seale has the same form, but is described as brownish-black, with a portion of the 
-‘** apical border white and more oblong.’? Bouché, in characteristic German, describes 
it as ham-muscle-shaped (schinkenmuschelférmig), slightly bent, and with the pointed 
end, and edge of broad end, yellowish. He also describes the eggs as red brown, and 
mentions the food-plants as “Apple, Pear, Plum, Dogwood, ete.” 
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It will be seen that in thus distinguishing these three species, M. 
Signoret attaches a great deal of importance to the number of anal 
secretors. Judged by this criterion, our own insect, under considera- 
tion, can not be referred to either species, and is consequently unde- 
scribed. The name being appropriate, it would have pleased me to 
refer it to Bouché’s pomorum, and in the secretors it comes nearer to 
that than to the other species; but aside from the difference in the 
secretors, the difference in the color of the eggs is an insuperable 
objection, as I find this character the most constant. Noticing that 
in his generic diagnosis M. Signoret says that the eggs of Mytilaspis 
are always either white, yellowish or grayish, and knowing that those 
of our species, though normally pure white, become discolored and 
ferruginous when eddled or otherwise injured, and are always yellow- 
ish just before hatching, it struck me that this author might have 
made a mistake in describing those of pomorum as “deep red.” And, 
in fact, after examination of specimens of our insect received from 
me in 1870, he was inclined to think the two identical, and that he had 
made a mistake. But there is Bouché’s original description, in which 
the eggs are distinctly described as red brown, and which effectually 
separates the two forms; and as conchiformis is properly relegated by 
Signoret to the species on the Elm, and may be considered distinct, 
not only on account of the differences indicated above, but of the 
negative evidence that our apple-tree species does not affect the Elm, 
there seems no other course left but to give our insect a new name. 
I have little doubt that the species occurring on the Apple in England, 
and treated of by “ Ruricola” (Jno. Curtis) in the Gardeners’ Chron- 
acle, 1843, p. 736, under the common name of “Apple-tree Mussel-scale 
or Dry scale,” and the scientific name of Aspidiotus conehiformis, is 
the same as our pomicorticis; for though the mother louse is de- 
scribed as “fleshy-green” and “ yellow-green,” the eggs are said to 
be white, and the size, form and habit otherwise coincide. The same 
may be said of the Huropean apple tree species mentioned by Bois- 
duval and by Taschenberg, who describe the eggs as white. 

Now, these four bark-lice certainly bear sufficient resemblances 
to be mistaken for one species; and whether they really constitute 
but one species, merely varieties of one species, or four genuine 
species, according to the usual acceptation of the term, can only be 
definitely ascertained when the males of all are known, and when, by 
experiment, it is found that the one can not live upon the food-plants 
of the other. A slight difference in the number of anal secretors can 
not be looked upon as of sufficient specific importance when all other 
characters agree; for the number, as we have already seen, is not 
constant. Yet, there is no doubt a limit to the variation from the 
ordinary number, and the differences noted above probably have their 
value, and at all events are made by the highest authority. It will 
certainly facilitate our study to have these four insects separated, and 
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I shall, in future, always refer to our apple-tree species by the scien- 
tific name of A/ytilaspis pomicorticis. On general principles, I dis- 
like to change long-established names, but by doing so in this instance 
we not only brush away the cobwebs of uncertainty which have 
gathered around the nomenclature of the insect, but we also obtain 
more appropriate terms. AJ] former descriptions were in so far im- 
perfect and provisional that they lacked the male characters, and in 
thus connecting the name. pomicorticis with this more complete 
description, I hope that our insect’s title is secured. I have not 
thought best to change the popular name by which it is known, for 
though the term “ Mussel-shell ” would be more appropriate, the scale 
not unfrequently assumes an oyster-shell form. 


MyTInaspis pomicorticis, N.Sp.—E£ggs—From 30 to 100 under each scale; length 
searcely 0.01 inch, irregularly ovoid, nearly thrice as long as wide, snow-white, ex- 
cept just prior to hatching, when they become yellowish. Larva—Length of body 0.01 
inch, ovoid, thrice as lone as wide, pale yellow, with a darker yellow spot near each 
end; a few short hairs seen around border; two fine anal sete about half as long as 
body springing from two lobes between which two spinous hairs are always seen; an- 
tennee quite variable, the joints irregular and not easily resolved, sometimes appearing 
only 6-jointed, but more generally 7-jointed, with a few hairs, two or three at tip the 
lengest and most persistent; legs with a one-jointed tarsus, a feeble claw, and, among 
other hairs, four more or less distinctly knobbed ones near tip, the two uppermost 
longest. 

o—Length of body, 0.022 inch; color, translucent carneous-gray ; a dorsal trans- 
verse band on each abdominal joint, and portions of the mesothorax and metathorax 
darker, or purple-gray ; the members somewhat lighter. Head, sub-triangular; ros- 
trum rudimentary ; ocular tubercles, one each side of it, plainly visible, the eyes on the 
upper surface prominent, dark, and with few facets; antenne as long as body, 10- 
jointed, jts. 1 and 2 bulbous and sometimes indistinctly separated; 3—9 about four 
times as long as wide, slightly constricted ; 10 half as long and fusiform; all but basal 
two with a whorl of about eight hairs, slightly clavate and as long as width of joint. 
Thorax very large, oval; prothoracic portion narrowing in front, composed of two 
transverse folds, the anterior one having a transverse row of four dusky dots ; the mes- 
othoracie portion large and elevated, showing three lateral swellings; a well-defined 
medio-dorsal plate, rounded in front, shallowly notched behind, with a medio-longitu- 
dinal suture, and a transverse one dividing it in two, the anterior half pale, the poste- 
rior darker ; the metathoracic portion showing a sub-triangular scutel, and separated 
from mesothorax by the transverse band (apodema of Targioni). Wings about as long 
as body, arising from base of mesothorax, spatulate, closing flat on back in repose, 
and appearing whitish, finely and uniformly covered with short, stiff hairs ; supported 
by a biturcate vein, the bifurcation arising from basal fourth, and each fork running 
near and almost parallel with the wing-margins; balancers dark, with the hook quite 
long. Legs with the middle pair longest, and—from large size of coxzee—further from 
front than from hind pair; the coxze and femora large and swollen, the latter with a 
more or less distinct lobe near the base below; the tarsi one-jointed, with a constrie- 
tion occasionally indicated, and terminating in a single flexible claw, surrounded by 
four clubbed hairs; the tibize and tarsi are quite bristly, but on the femora there are 
usually but two bristles, one about the middle above, and one on the basal lobe below ; 
the cox also have one above. Abdomen, seen from above, nearly as long as thorax; 
appearing shorter from below; 8 joints only discerned; the last joint abruptly nar- 
rowed into a large tubercle bearing four bristles on the under side, and sending forth 
the genital armor in the form of an awl-shaped style as long as the abdomen. 
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o Scale—Laryal part golden-yellow ; the anal shield yellowish-brown, sometimes 
quite pale, inclining to white, flattened, straight, rather more than twice the length 
of larval scale, increasing in width from tip to end, where it is slightly truncate; at- 
tached by a white film; average length, 0.035 inch. 

o—Average length, 0.05 inch ; color, pale yellow; jug-shaped and flattened when 
young, more globular when mature, and twice as long as wide; the cephalo-thoracie 
portion rounded and entire, but narrower than the abdominal, at the juncture with 
which it forms a more or less conspicuous lateral projection; on its inferior side is a 
tubercle, having two longitudinal ridges, and giving rise to a corneous, filiform pro- 
boscis, longer than the body, and composed of four separate parts; posterior abdomi- 
nal joints deeply lobed laterally, with two or three blunt, fleshy hairs to each lobe; 
anal plate gamboge-yellow, corneous, with an irregular border, presenting two larger, 
slightly tri-lobed, median projections, and one or more smaller ones each side, fur- 
nished with spinous hairs, two especially between the tri-lobed projections aforenamed ; 
five more or Jess complete sets of secretors visible from below, arranged around anus 
in form of an are, the median set with normally 10, the upper laterals 20, and the lower 
laterals 14; besides these, some six or more blunt tubes, and a series of shorter pointed 
ones, may be noticed along the border, and doubtless serve as secretors. (See Fig. 32 0.) 

© Scale—Larval scale golden-yellow; median scale somewhat darker; anal shield 
varying from pale brown to deep purplish-gray, and generally of a color with the bark 
itis upon. The whole scale is often incanous, but the hoary film easily rubs off; it 
averages 0.12 inch in length, but is quite variable in form and size, being either straight 
or curved, narrow and strongly arched, or broad and flatter, but always rounded at 
the end; the white inferior laminz at sides sometimes show distinctly from above, and 
give the appearance of a pale border. 

The lice, whether 3 or 2, vary in appearance according to position and state of 
maturity. In making the foregoing descriptions and figures, I have taken what ap- 
peared the most natural positions, after examination of many specimens. The o abdo- 
men shrinks very much in drying, and the more detailed 9 characters are variable. 
While the normal number of secretors in the middle set is never more than 10, I have 
sometimes found but 8 or 9; that of the upper laterals never surpasses 20, but may be 
as low as 15; while that of the lower laterals is more uniformly 14, though I have 
sometimes found 16, and at others 12. Opposite sets do not always contain the same 
number. 
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THE PINE-LEAF SCALE-INSECT — Wyttlaspis pinifolie (Fitch.) 


(Subord. Homorrera, Fam. Coccrp®.) 


[Fig. 35.] 


There are several undescribed 
f bark-lice—some of them quite 
/’ interesting — which attack our 
‘/ forest and shade trees, and espe- 
cially our evergreens; but for 
want of time to make proper 
descriptions and figures, they 

/, must be passed over for the pres- 
ly ent. An exception is made of 
“the Pine-leaf Scale, because, 
first, it is the most common and 
injurious of them all; and, sec- 
ondly, by coupling its history 
with that of the Oyster-shell spe- 
cies of the Apple, much unne- 
cessary repetition is avoided ; for 
heii ae SB Ses AE notwithstanding the last damned 
Re AAuLIy ae the bark, while that under consideration is confined 
to the leaves, the two insects belong to the same genus, and have pre- 
cisely similar modes of development. 

Many persons, who justly esteem the White Pine one of the most 
valuable of our ornamental, shade, and timber trees, and who, in 
adorning their homes, have duly planted of it, have doubtless been 
sorely vexed at seeing their favorites gradually overspread with what 
is by some called the “ white malady.”~ This malady is an affection of 
the leaves, and though not many are aware of its true nature, they 
readily perceive that the unfortunate trees wear an unnaturally yel- 
low, or brown, and sickly aspect, and in some cases, after languishing 
a few years, die outright. 

The leaves of such trees present the appearance of figure 35, a, 
being covered with innumerable elongate white bodies, and looking 
very much as though finely and profusely sprinkled with molten wax 
or paraffine. Careful examination will show these bodies to be the 
scales of the insect in question, and though when few in number they 
are mostly found in the groove of the leaf, which partially screens 
them, yet when abundant they cover the more salient sides, and give 
the tree a whitened look. I have never found this insect in injurious 
abundance, except on young trees; and according to Dr. Fitch, it 
is never met with upon the trees growing wild in our forests. It has 
proved quite troublesome to the young trees around St. Louis, and 
especially along the line of the Missouri Pacific Railroad. It was 
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described * by Dr. Fitch,+ who had but an imperfect knowledge of it, 
and mistook the scale for the relic of the body of the dead female, 
and the true relic of said body for the remains of viscera; the three 
parts of the scale seemed to him to represent the head, thorax, and 
abdomen, while the male scales were supposed to be but half grown. 
In 1870 the male louse was simultaneously discovered by Dr. LeBaron 
and myself, and the first comprehensive account of the species ap- 
peared in the former’s first report (pp. 83-96). 


ITS NATURAL HISTORY 


1s briefly told. The eggs, which may always be found under the new 
and healthy female scales during the winter, to the number of from 
fifteen to thirty, instead of fromm thirty to a hundred, as in the Oyster- 
shell species, are scarcely 0.01 inch in length, perfectly oval, and of a 
blood-red or brown-red color. The young larvee usually commence 
hatching and leaving the scales about the first of May, though I have 
known them to do so as early as the 25th of April. They are of the 
same blood-red color as the egg, but have, otherwise, essentially the 
same form and structure as pomzcorticis, though the head appears 
rather more squarely cut off between the antenne, and is sometimes 
even a little sunken. The joints of the antenne are irregular and not 
easily’ distinguished, but I have discerned seven, the terminal one 
ending in a long hair, and having two lateral hairs, the middle joint 
also having quite constantly two lateral hairs. The claw of the tarsi 
is imperfect and clumsy, and the two upper knobbed hairs or digitulé 
are much longer than the lower ones. 

The earliest hatched are, for the most part, males. They travel 
but little, and remain onthe old leaves. Indeed, they often become 
attached under the tented protection of the mother scale. Soon after 
fastening, the skin becomes yellowish, and, with the exception of the 
antennze, all trace of members is lost to the unassisted eye; a ridge 
forms down the middle of the back, and a dusky spot each side of it 
may always be noticed anteriorly. After the retreat of the insect, 
this scale is delicate, semi-transparent and amber-colored. The anal 
shield is pure white, straight, widening slightly behind, where it is 
either cut off squarely or ends ina slight lobe or an obtuse angle; the 
posterior border is somtimes ridged, and a distinct longitudinal ridge 
always runs along the middle. The average length of the male scale 
is 0.035, and it is fully formed in about ten days from hatching (Fig. 
35, b). 





* Signoret informs me, after examining specimens sent to him, thatitis probably the pini of Har- 
tig, described in 1839 in the Jahresberichte weber die Fortschritte der Forstwissenschaft for that year. Not 
having access to the work, Iam unable to decide the point; but I know thata very similar, if not identi- 
cal, species occurs on the cultivated pines in England, as I have seen it on some trees in Mr. W. C. 
Tlewitson’s beautiful grounds, at Weighbridge. 


TINS Ys Reps, Vol. Typ: 256: 
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The male louse (Fig. 36) may be seen by the well-trained eye, 
crawling over the needles and branches, and he may be found before 
(Pig. 36.] the anal shield of any of the fe- 
ee taales begins to form. He has the 
a same size and structure as his ap- 
ple tree kinsman, and differs princi- 
pally in being of a uniform orange- 
red. 

The female scale averages 0.10 
in length, and is completed in about 
three weeks; the median part is 
a little darker than the larval, and 
the anal shield has an even, white 
surface. It differs materially in 
form, according to the kind of pine 
itinhabits, being broader and more 
curved on the broader-leaved spe- 
cies, (Fig. 35, d), but usually narrow, and with a very slight curve on 
one side, on the White Pine (Fig. 35, c). The female herself presents 
very much the same appearance as figure 32, d, except in being red. 
The form is more lengthened, and there are not the strong bristles on 
the lobes of the abdominal joints. The margin of the anal plate is, 
also, less deeply notched, and the tubular secretors near it form a 
more regular row. The minute circular secretors are compact, the 
median set composed of 7-10, the upper laterals of 12-20, and the 
lower laterals of 14-18—the upper and lower laterals sometimes blend- 


ing. 





The newly-hatched female lice are instinctively prompted to mi- 
grate to the terminal and more permanent foliage, so as not to be 
borne to the ground themselves, or permit their eggs to be so carried 
to destruction, on the more basal leaves; while, as we have seen, the 
shorter-lived males, which are soon destined to become active again, 
fix themselves indifferently on the older foliage. The ‘same end is 
attained on the part of the female as in the case of the Oyster-shell 
species, though a converse action is required in its attainment. 


TWO-BROODED. 


The Pine-leaf Scale-insect produces atleast two broods each year, 
even in the more northern regions, where the Oyster-shell Bark-louse 
is single-brooded. Furthermore, the hatching is much more irregular 
than in the last-named species, so that it is difficult, if not impossible, 
to establish any definite period which shall separate the two broods. 
_ Neither am I sure that there are not more than two annual broods in 
the latitude of St. Louis; at all events, during the fore part of July 
_ the insect may be found in every stage of development, from the 
newly fixed larva to the full-formed and egg-covering female scale; 
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while as late as the first of October, females may be found which have 
not yet deposited ; and even in the winter time many dried bodies are 
discovered, more or less completely filled with eggs, and indicating 
that they were overtaken by frost and killed before having accom- 
plished the great end of their life. 


CONFINED TO THE PINES PROPER. 


From observations extending over several years, I conclude that 
this scale flourishes on trees belonging to the genus Pinus only, as I 
have never found it on the allied spruces or firs, or on any trees belong- 
ing to the other genera of the Pine family. The Red Pine (P. resin- 
osa), the Bhotan Pine (/. excelsa), and the Yellow Pine (P. mztis), are 
affected almost as badly as the White Pine; while the Cembra Pine 
(P. cembra) I have found, in two instances, still more susceptible to 
it. It occurs only sparsely on the Pyrenaian Pine (P. pyrenaica) 
and the Corsican Pine (P. laricio) ; while on the Scotch Pine (P. sy/- 
vestris), the Austrian Pine (P. austriaca), and the P. pumilio, it 
likewise occurs sparsely, and the scales are broader. 


NATURAL ENEMIES. 


There is no evidence that mites attack this species as they do the 
preceding, but the smooth holes made by a little Chalcid which has 
not yet been bred, but which is either the Aphelinus mytilaspidis 
LeB., or a closely allied species, may frequently be noticed in the 
scales. The larvee of certain small ladybirds belonging to the genus 
Scymnus, with their dense and even clothing of white cottony tufts,* 
feed alike on the Bark-lice and upon a woolly Aphid (Chermes pini- 
corticis, Fitch) which ofttimes covers the bark, and is frequently found 
in conjunction with the leaf-scale. 

Certain unbred Lace-wing flies (CArysopa) are also quite com- 
mon, and their white, spherical, silken cocoons (see Rep. 1, Fig. 20, ¢), 
which are fastened to the twigs, should never be destroyed. 

The Twice-stabbed Ladybird ( CAdlocorus bivulnerus Muls., Rep. 
1, Fig. 4) may frequently be found crawling over the scale-infested 
trees, and is most efficient in checking the increase of the Coccids. 
Both the beetle and its gray and prickly larvee feast upon the lice, 
and require great numbers of such minute animals to appease their 
appetites. I have often colonized a dozen or more larve on toa badly 
affected young tree, and the rapidity with which they clear such a tree 
is both interesting and satisfactory. I have previously shown how 
these prickly larvee gather together and attach themselves in clusters 
when about to assume the pupa state, and how the pupa remains pro- 





* [have bred Scymnus consobrinus Lec., and S. cervicalis Muls., from larve thus found, and Dr. 
Shimer has found S. terminatus Say, under similar conditions (Trans. Am. Ent. Soc. II, p. 885). A 
somewhat larger but similar larva found upon infested trees produces, as I haye some reason to be- 
lieve, the Hyperaspis normata, Say. 
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tected by the larval skin, which merely splits on the back and is 
loosened from the inclosed body, instead of being entirely worked off 
behind, as is the normal fashion with insects. On apple-trees, they 
usually crowd together on the rougher portions of the trunk, where 
the general similarity in color to the surroundings renders them 
sufficiently inconspicuous; but on the pines, they more frequently 
congregate around the ends of the twigs, which then appear as if 
covered with prickly burs, reminding one strongly, as Dr. Fitch well 
observes, of the ripened spikes of the Hounds-tongue ( Cynoglossum 
oficinale), and presenting a decided nole-me-tangere aspect. 

The manner in which this memberless pupa shrinks and separates 
from the armed and membered larval skin furnishes a good illustra- 
tion of that in which the larval scale of the Bark-louse itself is 
formed; and, were the skin ruptured below and behind instead of 
above and before, and strengthened by a secretion from the retreat- 
ing body, the analogy would be perfect. As I have found the full- 
grown larva as early as the first of April, there is every reason to 
believe that the Twice-stabbed Ladybird hibernates both as larva 
and beetle. 

Still another insect of this family, namely, the Painted Ladybird 
(Coccinella picta Randall), I have discovered preying on our Pine- 

[Fig. 37] leaf scale, as well as on the afore-named Chermes. 
The beetle (Fig. 37 c, enlarged; 6, natural size) is 
ea” of a pale clay-yellow or straw color, marked with 
(‘sel black as in the figure; and its dusky-brown and 
gia pale-yellow larva (Fig. 37, a) has never before 

& been connected with it or described. Hence I sub- 
join the following description: 





CoccinELLa prora Randall.—Larva—Form normal, rather stout, 0.86 inch long 
when full grown; 12 joints, exclusive of head. Color dark sooty-brown, with a medio- 
dorsal pale yellow stripe, narrowing at each extremity, broadening posteriorly on 
thoracic joints, and brightest on joint 3; a similarly pale lateral stripe. The ordinary 
tubercles—4 dorsal rows on abdominal joints, the two each side coalescing on the tho- 
racic joints—polished black, with short bristle-stubs. Described from 3 specimens. 
Pupa—naked and suspended. No description taken. 


It is not so numerous as the Twice-stabbed Ladybird, which is, 
perhaps, to be accounted for by the fact that its helpless pupa is not 
protected by any such mimic chevaux-de-frise. 


REMEDIES. 


Few trees suffer more from the loss of their leaves during sum- 
mer than do the pines. Mr. Thos. Meehan, though not supported by 
many other botanists, considers that, physiologically, they are not 
true leaves, but half leaf, half branchlet; and, however, much truth 
there may be in such a view, it is certain that they can not bereplaced 
by new ones, as true leaves often can. But I have experimentally 
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proved that, if done in the spring, just at the time or a little after the 
new year’s growth commences, all the old leaves of strobus may be 
stripped withimpunity. Itstands to reason that with small trees which 
are affected with the Leaf-scale, and which admit of being thus 
stripped, this is one of the most efficient means of exterminating the 
lice. Asan experiment, I thus stripped two young trees belonging to 
Mr. Wm. T. Essex, of Kirkwood, and prevented the lice from extending 
to the newer growth. In this manner the trees recuperated, though 
so near unto death at the time that Mr. E. was quite willing to risk the 
operation. By the second year they presented a healthy and clean ap- 
pearance. This remedy, where it can be employed, has the advantage 
of being thorough, and of enabling us to save the natural enemies, 
just enumerated, from the destruction which awaits the lice. 

The White Pine holds its leaves a little over two years on older 
trees—somewhat longer on younger ones; but as on badly infested 
trees the old leaves are already well-nigh exhausted, their loss is not 
so much felt. Moreover, the lowermost branches are always most 
thickly covered with the lice, and it will often happen that the top of 
the tree will not need stripping. I have already stated that large 
trees on which this remedy would be impracticable do not suffer from 
the scale to the same extent as do smaller ones; so that where the 
remedy is most needed it canbe applied. Care must be had to collect 
and burn all the detached leaves, and the operation should only be 
performed after the new growth of leaves has commenced, but before 
any of the female lice have settled thereon. 

Powdered or liquid applications, intended.to kill the young lice, 
are of little use, because, as we have seen, the latter do not all hatch 
out within a few days, as with the Oyster-shell species; but so irregu- 
larly as to necessitate continued applications throughout the greater 
part of the growing season, if intended to reach them all while young 
and unprotected by scales. For this reason, applications, to be of any 
value, must be of such a nature as to allow of being dusted or syringed 
over the trees; and must also have some caustic or penetrating pro- 
perties, so as to destroy life under the scales, and reach these last in 
the protective groove in which they more generally dwell. I have 
tried carbolic soap with not very satisfactory results, except where it 
was used strong enough to kill all the leaves; and one tree thus 
treated, when the new growth was starting, recovered, and was freed 
of lice, but was evidently injured more than those which had been . 
stripped, as I was for some time in doubt whether it would live or not. 
Dr. LeBaron has made applications of common fish brine, diluted at 
the rate of one pint to two gallons of water, or made twice as strong; 
also strong soap-suds, and unleached ashes dusted onto the trees when 
moist; but while none of them materially injured the trees, they 
none of them entirely exterminated the lice. Oily solutions, as with 
the Oyster-shell species, would doubtless prove most effectual here, 
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and those who have trees badly troubled with this “ white malady,” 
and can aiford to risk destruction of thém, should experiment in this 
direction. My friend, M. L.. Dunlap, of Champaign, Ils., who had cer- 
tain trees in front of his house which were once badly attacked, as- 
sured me that he had saved and cleared them by repeated syringing 
with cold water; but 1am much inclined to think that natural agen- 
cies played a more important part than the cold water in producing 
the result. 


THE HICKORY BARK-BORER— Scolytus Carye Riley. 


(Ord. CoLtnorrEra, Fam. SCoLYTID#.) 


[Fig. 38.] ft Last summer I received the 
~ EAT a, ih following descriptive letter : 
iA" 
























(1 a) | Dear Sir: I inclose you to- 
iy eV | day, in a newspaper, a section 
‘4! of bark of shell-bark hickory. 
| 4 Tree stood ina cornfield on this 
ty | **Chouteau Claim;” was dead- 

7,‘ ened, and large portions of the 
aE iil bark came off, revealing the 
| i] Bt | i whole body of the tree covered 

1h yall oO” || 2 i with marks engraved in the 

1 i N mY ilps ip | ‘4a hard wood—fac-similes of the 

| SN Ah Nearest Hl marks on inclosed bark—and 

| making the tree look asif flow- 
||| NS ers were photographed all over 

‘| 74 it, but flowers all of one kind. 

7 4 I found insome of the channels 












































































































































" [suppose,did this regular work. 
There was invariably, as far as 
I could observe, a hole through 
the bark, at the base of each 
of the longitudinal channels 
leading to the cross-channel. 
We removed large sections of 
bark already quite loose, and the entire inside was covered like the 
piece Isend. I propose ‘to have the tree cut down, and to preserve 
sections of it. 
Yours, truly, 
N. W. BLISS. 

Kineston Furnace, WASHINGTON Co., July 2, 1872. 


The insect referred to by Mr. Bliss is the Hickory Bark-borer, first 
described from the female only, under the name of Scolytus carye, 


104 FIFTH ANNUAL REPORT 


in the Prairie Farmer of February 2d, 1867. I first became acquainted 
with the injurious nature of this beetle, through Mr. Arthur Bryant, 
of Princeton, Illinois, and the case of Mr. Bliss is the first on record 
of its doing damage in Missouri. The following passages from a letter 
received in 1867, from. Mr. Bryant, convey an idea of the loss the 
insect has occasioned him, and contain some facts regarding its mode 
of working: 


I send you, by express, some pieces of wood and bark containing 
a worm which has for some years been destroying the hickory-trees 
on my farm. The trees grow on a strip of rich soil, striking the prairie 
on the east side of the forest, bordering the Bureau River. When I 
settled here, thirty-three years since, this tract was covered with 
bushes, with a few scattered trees, and was annually ravaged by fire. 
Since then a tall, dense growth of thrifty young timber, mostly bitter- 
nut hickory, (Carya amara), has grown up. The insect commenced 
its ravages about ten years since, and has killed many hundreds of 
fine young trees. It has sadly thinned my beautiful grove, and bids 
fair to destroy all the hickory trees init. It is found in other locali- 
ties in this vicinity. 

I first detected the insect in its winged form in September, 
1855. Noticing some small holes, newly bored, in the smooth bark of 
a hickory-tree, I found, on examination, in each hole a small black 
beetle, which subsequent investigation satisfied me was the parent of 
the mischief. The mode of operation appears to be as follows: Boring 
through the bark, the insect forms a vertical chamber next to the 
wood, from half an inch toan inch in length, on each side of which it 
deposits its eggs, varying in number from twenty to forty or fifty in 
all. The larvee, when hatched, feed on the inner bark, each one follow- 
ing a separate track, which is marked distinctly on the wood. Some 
trees contain them in such numbers that the bark is almost entirely 
separated from the wood. In many cases the upper part of the tree 
is killed a year or two before the lower part is attacked. 


The insect has continued its ravages, and doubtless will do so 
until Mr. Bryant’s entire grove is destroyed. 

Through the kindness of Mr. Bryant I have, since 1867, been able 
to fully study the habits of the species. 

There is, in Europe, a very closely allied beetle (Scolytws destruc- 
tor) known to attack the Elm. It was for a long time a contested 
question as to whether this insect ever attacked healthy trees, and 
there were not wanting men of repute who considered it the effect 
rather than the cause of disease.* But Mr. Spence long ago discov- 
ered that though the female is probably seldom guilty of depositing 
her eggs in healthy, vigorous trees, both she and the male bore into 
such trees for food, thereby causing an unhealthy state of the tree, 
by which it is rendered an agreeable nidus for the insect. The habits 
of our Hickory Scolytus are similar to those of the Elm; but while, 
according to the best authority, the vertical channels formed by the 





*See Westwood, in Gardeners’ Magazine, (Eng.), Vol. XIV, p. 363. 
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female of S. destructor are generally about two inches long, those of 
S. cary are seldom more than one inch. 

The natural history of the Hickory Bark-borer may be thus 
summed up: 

It seems not to be very particular about the kind of hickory it 
attacks, as, besides the Bitter-nut and Shell-bark, (aba), there is good 
evidence that it affects the Pecan,* (olivwformis); and Dr. A. H. 
Barber, of Lancaster, Wisconsin, has favored me with specimens, and 
an account of its injuries to the Pig-nut Hickory (porcina). The 
beetles issue the latter part of June and fore part of July. Both sexes 
bore into the tree—the male for food, and the female mostly for the 
purpose of laying her eggs. In thus entering the tree, they bore 
slantingly and upward, and do not confine themselves to the trunk, 
but penetrate the small branches and even the twigs. The entrance 
to the twig is usually made at the axil of a bud or leaf, and the chan- 
nel often causes the leaf to wither and drop, or the twig to die or 
break off. 

The female, in depositing, confines herself to the trunk or larger 
limbs, placing her eggs each side of a vertical chamber, as described 
by Mr. Bryant. Here she frequently dies, and her remains may be 
found long after her progeny have commenced working. The larvze 
bore their cylindrical channels, at first, transversely and diverging, 
(Fig. 38,2), but aflerward lengthwise along the bark (7) —always 
crowding the widening burrows with their powdery excrement, which 
is of the same color as the bark. The full-grown larva (Fig. 38, 4, 
natural size and enlarged) is soft, yollowish and without trace of legs. 
The head is shghtly darker, with brown jaws, and the stigmata so 
pale that they are with difficulty discerned. It remains torpid in the 
winter, and transforms to the pupa state about the end of the follow- 
ing May. The pupa (Fig. 38, 5) is smooth and unarmed, and shows no 
sexual differences. The perfect beetle issues through a hole made 
direct from the sap-wood, and a badly infested tree looks as though it 
had been peppered with No. 8 shot. The sexes differ widely from each 
other, the male having spines on the truncated portion of the ab- 
domen, not possessed by the female. The eggs are deposited during 
the months of August and September, and the transformations are 
effected within one year, as no larvz will be found remaining in the 
tree the latter part of July. 





t+ See Prairie Farmer, August 10th, 1872, where Mr. Smiley Shepherd, of Hennepin, Ils., writes: 
“*Thayve inclosed for your inspection a few specimens of asmall beetle, found boring into the pres. 
ent year’s growth of the Pecan-hickory. LIalsosend youa package of the spray, that you may see 
the evidence of depredations in former seasons. This is the fourth year since they were noticed on my 
trees. The injury done is greater each year than the preceding. The trees can not survive such treat- 
ment more than one or two years more. They have been planted about thirty years, and were about 
fruiting.*’ 

These beetles are referred, by Dr. LeBaron, to Scolytus muticus, Say, and S. 4-spinosus, Say; but, 
as I have since learned, they were © ¢ of carye. 


\ 
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I have always found associated with this bark-borer another larger 
borer, (Saperda discoidea Fabr.), an insect in which the two sexes 
differ so remarkably, both in size and coloration, that the male was 
subsequently described as fuscipes by Say, and whose larva, before 
maturing, penetrates the solid wood. 


NATURAL ENEMIES. 


Ihave bred two interesting parasites from this Scolytus. They 
both belong to the same subfamily (Braconides) of the Ichneumon- 
flies as the two parasites of the Plum Curculio, (3d Rep., pp. 24-28), 
and according to the eminent Hymenopterist, Mr. i. T. Cresson, to 
whom I am under obligations for so many favors, they are both unde- 
scribed. Their larvae, after killing the bark-borers, form little pale 
cocoons in which to undergo their transformations. The first may be 
called the Three-banded Spathius. The genus was characterized by 
Esenbeck, who believed that the insects composing it deposited their 
eggs in the larve of leaf-eating beetles. 


SPATHIUS TRIFASCIATUS, N.Sp.—Q. Average length, 0.18 inch. Color, light-brown. 
Head pubescent, palpi long and pale; eyes black; ocelli black, contiguous; antennee 
smooth, pale, and reaching to second abdominal joint. Thorax with sutures dark- 
brown; legs more or less dusky, the tarsi (except at tip) an annulus at base of tibiae, and 
the trochanters, pale; wings fuliginous, with a white fascia at base, at tip and across 
outer middle of front wing, including the inner half of stigma, the outer half of which 
is dark-brown ; middle fascia most clearly defined. Abdomen slightly pubescent at sides 
and tip; first joint pale, petiolate, and with short and longitudinal aciculations above ; 
second joint pale above, the others more or less brown; ovipositor pale, dusky at tip, 
and as long as abdomen. 

One bred specimen. 

o'—Differs in being much darker colored, the head, thorax and femora being brown 
and the metathorax and base of first abdominal joint black. 

One bred specimen, 


The second is a fly of about the same size, and belongs to the ge- 
nus Gracon. Mr. Cresson has described it in MS., and I append his 
description : 


BRACoN scoLytTivorvs, Cress.-9 —Black, shining, metathorax and base of ab- 
domen pubescent; face, anterior orbits, lower half of cheeks, clypeus, mandibles, 
except tips, palpi, tegulee, legs, including coxa, and abdomen, honey-yellow, the latter 
' darker; posterior coxze sometimes dusky; antennz at base beneath, dull testaceous ; 
wings fuliginous, apical half paler, iridescent ; abdomen shining, first segment whitish 
laterally, the base and disc sometimes dusky ; base of second segment with a large sub- 
triangular flattened space inclosed by a deep groove, the posterior side of which is gen- 
erally blackish ; ovipositor longer than abdomen; sheaths black; length, .15—.17 inch. 

$—More pubescent; posterior cox blackish, also the femora above, especially 
the posterior pair; posterior tibia dusky ; abdomen black, polished ; apex of first, basal 
half of second and sides of apical segments more or less honey-yellow; sides of basal 
segment whitish; wings paler; abdomen narrower. and rather more convex; length, 
-16 inch. 

Three ¢, three 9 specimens. 


/ 
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REMEDIES. 


As to any remedy, though practical men, especially those owning 
fine hickory groves, will naturally look for one, they can, in this re- 
spect, not be satisfied; for if, after so many years’ experience, Mr. 
Bryant can not think of any practical cure, it would be folly in others 
to speculate. The habits of the insect defy our efforts in this regard ; 
and though in Europe coal tar brushed on the trees has been found 
effectual in keeping the Elm Scolytus away, the idea is of little value, 
since the tops of the trees are first attacked, and, in a large grove, the 
roughness of the lower bark often renders a close inspection neces- 
sary to detect the first holes made. 

The only hope I entertain is from the little parasites above referred 
to; for when nature comes to man’s aid, in the shape of parasitic in- 
sects, the vegetable feeders often have to succumb. If, therefore, upon 
careful examination, the white cocoons of this parasite are found 
abundantly in the bark of the infested tree, I should advise Mr. Bliss 
to let other trees in the neighborhood remain. But if no such para- 
sites are found, the only way to prevent the spread of the Scolytus is 
to cut down and burn or scorch all infested trees. 


Sconytus cary Riley—Larva—showing no characters of specific value. 

Pupa—perfectly glabrous, the pygidium truncate. 

Imago—length, 0.15-0.20 inch. Color, either entirely black, or black with brown 
elytra. : 

o—Head above flat, concave toward tip and coarsely aciculate, coronated with 
long incurved dull-yellowish hairs around the margin; labium also quite hairy 5 an- 
tenn pale rufous. Thorax very little longer than wide, and very little narrowing in 
front; sub-obsoletely punctate above, but more distinctly so at sides. Elytra with 
about 10 strise, confused at sides but regular above, and composed of small, deep, 
approximate punctures, bearing (not always) a few short hairs ; interstitial spaces with 
a single row of minute and sub-obsolete punctures; tip more rugosely punctured and 
pubescent; venter opaque, densely punctate at tip, less so at base; the first joint emar- 
ginate and produced in the middle into a blunt spine; the second as long as the others 
together, strongly excavated, with the hind margin carinate and slightly spined at 
sides, and with a longitudinal carina dividing it into two coneavities; third with the 
hind margin also carinate, and bearing three more or less prominent conic-acute spines 5 
fourth also carinate with a smaller spine in the middle; fifth, pubescent. 

9 —Differs in having the head rather shorter, more rounded, less aciculate and less 
hairy; the thorax perhaps a little more narrow in front; the elytra with the intersti- 
tial spaces rather more distinctly punctured, and the venter unarmed. 

Described from 50 bred specimens of each sex. 

The 3 closely resembles S. 4-spinosus, Say,\(Am. Ent. I, p. 182,) but differs from 
the description of that species in not having the tips of the elytra denticulate, in hay- 
ing the venter punctate, and in the projection on the first and longitudinal carina on 
the second ventral joints. It is just barely possible that the d of cary@ Q is the insect 
intended by Say in his description of 4-spinosus, in which event carye sinks. But if such 
prove to be the case, he either described from an aberrant individual, or neglected to 
mention important characters, as none of the differences mentioned are obsolete in the 
many specimens of carye which I have examined. The question can only be settled 
by comparison with his types, if such exist. I leave it with the specialist, and shalt 
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abide by his decision. Under the circumstances, without typical specimens, we should 
have most right to conclude that the two are distinct, and should be slow to charge 
faults of omission, where such prominent and constant characters are concerned. S. 
4-spinosus Say may prove to be d' of muticus Say. This uncertainty as to the species 
intended by some of the old and honored authors, who did not understand, as we do, 
the variation to which species are subject, is constantly confronting the entomologist, 
and should teach him the importance of mentioning the number of specimens from 
which a description is drawn up. 

The @ might be referred to muticus Say, as described in the same work, but is 
easily distinguished by LeConte’s subsidiary diagnosis. (Trans. Am. Ent. Soc. U, p. 167.) 


THE ROSH CHAFER—Macrodactylus subspinosus (Fabr.). 


(Ord. CoLEorTEera, Fam. MrLoLonrHip2&.) 


iis: 39.1 In the summer of 1872, this beetle was unprecedentedly 

* abundant in some parts of Missouri, and more especially to 
the west of us, in Kansas. I reproduce, therefore, in the 
‘ main, an article written for the Transactions of the Kansas 
* State Board of Agriculture. 





Dear Str—Having been appointed by our State Horticultural 
Society (at the meeting held at Humboldt this week) to conduct cor- 
respondence with you relative to an insect that troubles us greatly, 
which we are unable to name correctly, I send you samples and de- 
scription of the work done by it. 

The extent of country over which it does damage enough to make 
it noticeable is, as far as I can learn, confined to only two or three 
counties—Allen, Woodson, Linn and Bourbon. It has only been some 
three years since it appeared to be so troublesome as to call the atten- 
tion of persons of common observation. Last year (1871), my first 
year in Kansas, I noticed it in the grape bloom, but not in destructive 
numbers. It reappeared May 25th this year, and began eating the 
grape bloom, and, where very numerous, even the foliage. I have 
- seen vines entirely stripped of leaves, except the net-work. They do 
not trouble the fruit after it is as large as shot (No.1). Whole trees, 
and I am told, whole orchards of peaches are eaten up—only the fruit. 
Several beetles stay on one peach until it is gone before going to 
another. 

I have seen small three-year-old cherry trees stripped of leaves 
and the fruit eaten entirely up too. They are about gone now; three 
weeks will suffice them, I guess. We know of no remedy except 
hand-picking, but some who have only a few grapes to watch catch 
them in a basin of water into which they easily drop when disturbed, 
and so save their crop. The beetle devours the bloom of the black- 
berry and sometimes the young fruit. I can’t find a correct descrip- 
tion of it in your reports published by the State of Missouri. Colas- 
pis tavida comes the nearest. But the description of the “ Grape 
Fidia,” in Bush’s catalogue, comes nearer, according to my observa- 
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tion. One man reported at the meeting of having seen it fourteen 
years ago in Linn county, first on wild persimmon blossoms and then 
on his grapes. But he caught them, and has been troubled but little. 
Please return a description, etc., etc., for our benefit and instruction. 
Yours respectfully, 
H. EK. VAN DEMAN. 
GENEVA, ALLEN County, KANSAS. 


This insect is named in the heading, and illustrated at figure 39. 
It is one of those species whose larva develops under ground, and can 
not be very well dealt within this stage of its life. We must contend 
with itin the beetle form, and there is no other effectual means than by 
hand-picking, or by shaking into vessels and on to sheets. This work 
can be greatly facilitated by taking advantage of the insect’s tastes 
and preferences. There is conclusive testimony that it shows a great 
predilection for the Clinton, and its close allies, of all other varieties 
of the Grape- vine, and that it will gather upon that variety and leave 
others unmolested, where it has a chance. Those who are troubled 
with this beetle will no doubt take the hint. No better account of its 
natural history has ever been written than that by Harris in his work 
on “Injurious Insects,” and I quote some of the more important 
paragraphs: 

“The natural history of the Rose Chafer, one of the greatest 
scourges with which our gardens and nurseries have been afflicted, 
was for a long time involved in mystery, but is at last fully cleared up. 
The prevalence of this insect on the rose, and its annual appearance 
coinciding with the blossoming of that flower, have gained for it the 
popular name by which it is here known. For some time after it was 
first noticed, rose-bugs appeared to be confined to their favorite, the 
blossoms of the rose; but within forty years they have prodigiously 
increased in number, have attacked at randomvarious kinds of plants 
in swarms, and have become notorious for their extensive and de- 
plorable ravages. The grape vine in particular, the cherry, plum and 
apple trees have annually suffered by their depredations ; many other 
fruit trees and shrubs, garden vegetables and corn, and even the trees 
of the forest and grass of the fields, have been laid under contribu- 
tion by these indiscriminate feeders, by whom leaves, flowers and 
fruits are alike consumed. The unexpected arrival of these insects 
in swarms at the first coming, and their sudden disappearance at the 
close of their career, are remarkable facts in their history. They 
come forth from the ground during the second week in June, or about 
the time of the blossoming of the damask rose, and remain from thirty 
to forty days. At the end of this period, the males become exhausted, 
fall to the ground and perish, while the females enter the earth, lay 
their eggs, return to the surface, and, after lingering a few days, die 
also. 
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“The eggs laid by each female are about thirty in number, and 
are deposited from one to four inches beneath the surface of the soil; 
they are nearly globular, whitish, and are about one-thirtieth of an 
inch in diameter, and are hatched twenty days after they are laid. 
The young larve begin to feed on such tender roots as are within 
their reach. Like other grubs of the Scarabzians, they lie upon the 
side, with the body curved so that the head and tail are nearly in con- 
tact; they move with difficulty on a level surface, and are continually 
falling over on one side or the other. They attain their full size in 
autumn, being then nearly three-quarters of an inch long and about 
an eighth of an inch in diameter. They are of a yellowish-white 
color, with a tinge of blue toward the hinder extremity, which is thick 
and obtuse or rounded; a few short hairs are scattered on the surface 
of the body; there are six short legs, namely, a pair to each of the 
first three rings behind the head; and the latter is covered with a 
horny shell of a pale rust color. In October, they descend below the 
reach of frost, and pass the winter in a torpid state. In the spring, 
they approach toward the surface, and each one forms for itself a 
little cell of an oval shape, by turning around a great many times, so 
as to compress the earth and render the inside of the cavity hard and 
smooth. Within this cell the grub is transformed to a pupa during 
the month of May, by casting off its skin, which is pushed downward 
in folds from the head to the tail. The pupa has somewhat the form 
of the perfect beetle, but it is of a yellowish-white color, and its short, 
stump-like wings, its antennz and its legs are folded upon the breast, 
and its whole body is inclosed in a thin film that wraps each part 
separately. During the month of June, this thin, filmy skin is rent, 
the included beetle withdraws from its body and its limbs, bursts 
open its earthen cell, and digs its way to the surface of the ground. 
Thus the various changes from the egg to the full development of the 
perfected beetle are completed within the space of one year. 

“Such being the metamorphoses and habits of these insects, it is 
evident that we can not attack them in the egg, the grub or the pupa 
state; the enemy in these stages is beyond our reach, and is subject 
to the control only of the natural but unknown means appointed by 
the Author of Nature to keep the insect tribesin check. When they 
have issued from their subterranean retreats, and have congregated 
upon our vines, trees and other vegetable productions, in the com- 
plete enjoyment of their propensities, we must unite our efforts to 
seize and crush the invaders. They must indeed be crushed, scalded 
or burned to deprive them of life; for they are not affected by any of 
the applications usually found destructive to other insects. HExpe- 
rience has proved the utility of gathering them by hand, or of shak- 
ing them or brushing them from the plants into tin vessels containing 
alittle water. They should be collected daily during the period of 
their visitation, and should be committed to the flames or killed by 
scalding water.” 
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THE FALSE CHINCH-BUG — Wysius destructor, N. Sp. 
(Subord. HerrroprEera, Fam. LyGarp2). 
A NEW ENEMY TO THE GRAPE-VINE, POTATO, CABBAGE, AND MANY CRUCIFEROUS PLANTS. 


By calling this a new enemy,I do not wish to be understood 

to intimate that it never existed before. It has,in all probability, 

pie-2t:] been in existence as long as its more injurious, gen- 

uine name-sake; but I call it new because it has 

heretofore been unknown as an injurious insect, and 

because, further, it has not even been described by 

entomologists, though I have had it in my cabinet 
for some years.* 


The first time I heard of the injuries of this in- 
sect was in the fore part of last May, when I learned 
that young Delaware vines, belonging to Dr. James 
D. Davis, of Clarksville, Missouri, were being much 

if injured by them, and that they were so numerous 
that the ground was literally covered with them. From many speci- 
mens received, they all at that season proved to be in the immature 
stages. Subsequently I received the following letters, which refer to 
the same species : 





Dear Str — Dr. Bell, living four miles from this city, sends in the 
inclosed insects, which he says are destroying his potatoes. He wishes 
to know what they are, and if you can suggest any way of driving 
them off or protecting his crops against them. Will yoube so kind as 
to write me? Isend specimen of leaf showing injuries. 

Yours, truly, W. B. STONE. 

Kansas City, Missouri, June 15, 1872. 


Dear Sirn— Many of our market gardeners are complaining of the 
ravages of a certain insect of the order Hemiptera, of which I send 
specimens in box by mail with this note. The pest in localities oc- 
curs in great numbers, injuring the foliage of turnips, beets, radishes 
and cabbages. Can you tell me the name, and refer me to some ac- 
count of this bug ? 

Thanks for your prompt reply to my inquiry concerning the White 
Grub Sprout. 

Hoping soon to hear from you, Iremain most sincerely yours, 

PoE SNOW: 

State University, LAWREnNcE, Kansas, June 24, 1872. 








* Last summer I announced my intention to describe it in the Western Planter for June 29th, 1872; 
but Mr. Wm. R. Howard, of Forsyth, not having noticed the announcement, subsequently published 
in Phillips’ Southern Planter, under the name of Nysius raphanus, a description which, consider- 
ing the close resemblances the bug bears to other described species of Nysius, and the variation it is 
subject to, was somewhat insufficient, but which was afterward copied into the Country Gentleman 
(Sept. 15th, 1872), and the Canadian Entomologist (Nov. 1872). Upon communicating the facts to Mr. 
Howard, and for other good reasons, he expressed the desire to sink his own name in favor of that here 
employed. 
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Later in the season the mature bugs were forwarded to me from 
Taney county, Missouri, under the supposition that they were Chinch- 
bugs, and other accounts reached me from Kansas, of the ravages of 
a bug, generally called the Chinch-bug, but which was evidently the 
species in question. Several insects have, at different times, been 
mistaken for the Chinch-bug, and under the head of “ Bogus Chinch- 
bugs,” I have indicated some of them in my second Missouri Report, 
(p. 31). They are thus confounded with that arch-destroyer, more on 
account of the nauseous, bed-buggy odor which they have in common, 
than because of their close relationship or resemblance. The bug 
under consideration, however, not only has the same odor, but-in size 
and general appearance bears a good deal of resemblance to its more 
notorious associate, and for that reason may be known by the vernac- 
ular name of False Chinch-bug. From the figure (Fig. 40) of the 
genuine Chinch-Bug, that insect will be seen to have a decidedly black 

elie _~ head and thorax, with two con 

; “ spicuous black spots on the 

front wings (hemelytra) ; while 

Nysius destructor (Fig. 41, ¢) 

is of a mcre uniform, paler, 

tarnished brown color. In habit 

the two insects differ materi- 

' ally; for while the former is 

the grain-grower’s eanicular dread and terror, and confines its inju- 

ries almost entirely to cereals and grasses, the latter has not yet been 

found on cereals, and shows a predilection for plants of the Mustard 
family, though it attacks alike the Potato and even the Grape-vine. 

In common with all other true Bugs, this insect feeds by suction ; 
and the way in which it injures a plant is by depriving the same of its 
juices, and causing it to wilt. The potato leaves sent me by Mr. Stone 
presented the appearanee of figure 41, a, showing little, rusty, circu- 
lar specks where the beak had been inserted, and little, irregular 
holes, which looked more as if made by some Flea-beetle, one of 
which, the Cucumber Flea-beetle (Haltica cucumeris Harr.), is known 
to thus injure Potato leaves. 

I can not now give you its complete natural history, as to do so 
will require further study of its habits, which I hope to be able to 
make before the close of the year. From analogy we may infer that 
there are two or three broods in the course of the year, and that, asin 
the case of the Chinch-Bug, it passes the winter in the perfect state, 
and is difficult to combat when once infesting the field or garden. 
Clean culture, and especially the burning of weeds and rubbish in the 
winter time, will doubtless prove to be the best guarantees against its 
injuries. The young bugs are without wings, and are of a paler color, 
with more or less distinct longitudinal dark lines on the head and 
thorax. The pupa (Fig. 41, 0) has the front part of the body marked 
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with more distinct red and brown lines, with the abdomen paler, and 
with longitudinal pinkish mottlings. It is a variable species in all 
stages, and I submit below a full description for those interested : 


Nysius pesrructor, N. Sp. (Fig. 41, ¢). General color grayish-brown ; of shape 
of N. thymi Wolff. Head either minutely or more coarsely punctate, and more or less 
distinctly pubescent; the surface usually brown, with a distinct black, longitudinal line 
each side, broadening on the crown, but generally leaving the orbit of the eyes pale; 
these lines sometimes more diffuse and occupying the whole surface, except a median 
brown spot at base of crown, and a narrow, paler spot on the clypeus ; ocelli piceous; 
eyes opaque, either black or slate-color; face sometimes uniformly pubescent and ap- 
pearing dark grayish-brown; but more generally black each side of rostrum, with a 
distinct yellowish-brown spot on the cheeks below the eyes ; rostrum piceous, paler at 
base and reaching to hind cox ; antenne either pale yellowish-brown or darker brown, 
the torulus and first joint darkest. Thorax, pronotum narrowing anteriorly, the sides 
slightly sinuate, irregularly and more coarsely punctate than the head, more or less 
pubescent, dingy yellow or brown, with a transverse black band near the anterior edge, 
obscuring the incision and leaving the edge pale, especially in the middle, where there 
is often a conspicuous pale spot; also five more or less distinct longitudinal dark lines, 
the central one most persistent and leading on the posterior margin toa pale, shiny, 
impunctate spot; the callus at hind angles, and sometimes an intermediate spot between 
it and the median one, and the entire posterior margin, also pale and impunctate; seu- 
tellum dark, coarsely punctate, sometimes with a smooth median longitudinal ridge 
ending in a pale spot, and with the lateral margins pale; prosternum dark, more or 
less pubescent, the anterior and posterior margins, and a band outside of coxe, more 
or less broadly pale; mesosternum and metasternum also dark, with the pale spots out- 
side of cox. Legs pale yellow, inclining more or less to brown; coxze dark at base, 
pale at tip; trochanters pale; front and middle femora spotted more or less confluently 
on the outside with brown; hind femora, 3 dark brown, except at tips and base; @ 
spotted only; tibize ringed with brown at base; tarsi marked more or less with brown, 
especially at tip. Hemelytra either colorless, transparent and prismatic, or distinctly 
tinged with dingy yellow; shallowly punctate and very finely pubescent, the veins of 
corium and clavus dingy yellow, with brown streaks, the more constant of these streaks 
being two on posterior margin of corium, and one at the tip of clavus. Abdomen, 3 
tergum piceous, with the sutures and the sides of some of the joints rarely paler; 
venter piceous, minutely and regularly covered with gray pubescence; 9 sutures and 
spots on tergum more often pale; venter dingy yellow, except at base; 92 paler’ than 
3, and generally larger. Average length 0.13 inch. 

Larva—Dingy yellow, with more or less distinct longitudinal dark lines, especially 
on head. 

Pupa (Fig. 19, 6). Same color, with more distinct red and brown longitudinal 
lines, and two little tooth-like, pale yellow processes at inner base of hemelytra pads, 
indicating the wings; the abdomen paler than the rest of the body. 

Described from numerous specimens. I have some, especially males, in which 
the black so predominates that the paler parts of the head and thorax are scarcely 
traceable, whiie in others again the pale parts predominate almost to the exclusion of 
the black. Indeed, so variable is the species that it is difficult to see wherein some of 
the specimens differ from the European thymi, or from WV. angustatus Uhler, and it is 
barely possible that future comparison will show specific identity between some or all 
of the three. But as long as authors fail to give the variation a species is liable to, or 
the number of specimens a description is drawn up from, it will remain impossible to 
decide such questions satisfactorily, and I name destructor at the suggestion of our 
Hemipterist, Mr. P. R. Uhler, of Baltimore, who has examined specimens which I sent 
him. 


E.R—8 
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[The above account of this new and injurious bug was sent, with 
other matter, on the first of July last, to Mr. Alfred Gray, Secretary 
of the Kansas State Board of Agriculture, for publication in the 
Transactions of said Board, where it appears. Since that time I have 
met with it everywhere in my travels in our own State and in Kansas. 
Besides the plants above enumerated, it proved in some instances 
troublesome to strawberry plants, to young apple grafts just as they 
were sprouting, and especially to turnips and beets. On all the more 
tender plants enumerated the bugs cluster just as does the genuine 
Chinch-bug, and cause the leaves to wilt by their suction. Late in 
the fall I found them very abundant, in all stages, collecting under 
purslane, and they doubtless make use of this spreading and close- 
fitting weed for winter quarters. At some of the fall meetings of the 
Meramec Horticultural Society, complaints were made of a new habit 
which the Chinch-bug had of injuring potato vines, and of crowding 
on the tubers and injuring them after they were dug. The False 
Chinch-bug was undoubtedly the insect observed. | 





INSECTS INJURIOUS TO THE GRAPE-VINE. 


THE GRAPE-VINE APPLE-GALL— Vitis pomum Walsh & Riley. 


(Ord. Dirrera, Fam. Cecipomy1p.) 


Pega] Besides the leaf-gall caused by 
the Grape Phylloxera, the Grape- 
vine is subject to various other 
gall-growths or excrescences, the 
\\ nature of which often puzzles the 
4) vine-grower. I shall give an ac- 
count of four of the most con- 
spicuous which are found in Mis- 
souri. They, are all caused by 
Gall-gnats (Cecidomyide), the larve of which are distinguished by 
being very generally of an orange color; but more especially by hav- 
ing on the upper surface, near the head, a horny process known as a 
preast-bone.* This process is variable in shape, but more often clove- 








*This process is said, by all authors with whom I am acquainted, including Baron Osten Sacken, 
to be ventral, for which reason, I suppose, it has been called the ‘‘ breast-bone.’’? I believe myself 
that it is dorsal. As, however, it sometimes has a good deal the form of the breast-bone, or ‘‘ wish- 
pone,’’ of a fowl, the term may be retained, though conveying a wrong idea. These larve are also 
said to differ from all other insect lary in having fourteen joints. J have examined a great number 
of Cecidomyidous larvee without being able to make out any such abnormal number, while in many 
species it is difficult to detect more than twelve anda subjoint. Usually, Ihave been able to clearly 
make out thirteen joints and a subjoint, which is the normal number in insects. 
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shaped, Y-shaped, or oar-shaped. It always has a stem, which is mostly 
hidden, and terminates in two projections or prongs (sometimes three 
in those which are oar-shaped), which are armed with sharp points. 
It is retractile, and the prongs may be exerted at will, and are doubt- 
less intended to assist in abrading the tissue of plants, so as to cause 
an abnormal flow of sap, which serves as food for the larva. That 
they have little, if anything, to do in causing the gall-growth, we may 


oe ea infer from analogy, and from the fact that 
many Cecidomyidous galls are formed be- 
fore the larva hatches, and depend on 
jy <= something deposited with the egg. The 
perfect flies are mostly of a dull black 

= i? ae \ color, like that represented at figure 43, 
ee a ie \ (a female; 6 antennz of male,) and many 





a 
> soli . 
he oer oe species so closely resemble each other that 


Wi it is next to impossible to distinguish them 
when dry. Those which produce the galls 


here mentioned are difficult to rear, and, with one exception, are not 


yet known. 


The Grape-vine Apple-gall has been a fruitful source of specula- 


tion, and has given rise to some curious botanical theories, as the fol- 
lowing extract, will attest: 


oe] 


AN APPLE GROWING’ ON A GRAPE-VINE. 


A VEGETABLE PHENOMENON.—In the garden of Capt. David EH. 
Moore, Lexington, Va., there is growing on a grape-vine, a fully de- 
veloped apple. On one side of the apple is an appearance of what 
might have been a grape-bloom. This interesting l/usus nature is, as 
far as we know, without precedent, and of course has attracted marked 
attention, and caused no little speculation in the circle learned in 
such matters about Lexington. The prevailing opinion, we learn, is 
that an apple-bloom falling accidentally upon a grape-bloom, became 
incorporated with it and produced the result; but, if so, is it not sin- 
gular that such an accident had never occurred before? And, if so, 
again, does it not teach that the grape and apple may be grafted on 
each other? We hope the pomologists of Lexington will note very 
carefully all the phenomena of this freak of nature, and that they will 
have the apple photographed, with a portion of the vine, before its 
removal, for engraving and publication in Horticultural journals. 

—[Richmond Whig. 

When growing on vines in the vicinity of hickory trees, it has 
ridiculously been considered a hybrid fruit between these two very 
widely separated plants. 

The form of the gall is variable—sometimes being quite flattened 
or depressed, but more often spherical, or flattened at base and 
more pointed at tip. When young it is downy on the outside, and 
succulent, with a pleasant, acidulous flavor. When mature, it usu- 
ally has eight or nine longitudinal lobes, as in a musk-melon, and 
is smoother (Fig. 42, a). A transverse section (6) shows it to consist 
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of a fleshy outside covering, like the hull of a walnut, and of a much 
harder, woody interior, with numerous longitudinal two-tiered cells or 
cavities, the upper tier twice as long and more regularly separated by 
harder fibre than the lower. The yellow larve are found in these 
cavities, and they have a brown, clove-shaped breast-bone. This gall, 
which bears so great asemblance to a fruit, doubtless carries the sem- 
blance still further by falling to the ground. And as the seed is 
released upon the death of the fruit which surrounded it, and con- 
signed to the bosom of the great Mother Earth for development, so 
the larvee escape from the decomposing and softening gall to consign 
themselves likewise to the same great Nursery, which seems to be 
absolutely necessary for their well-being and growth, as I have kept 
the galls for over a year out of Earth and away from her fecund influ- 
ences without getting the perfect gnats. 

This gall was first described in the American Entomologist, (Vol. 
ip; 106:) 


THE GRAPE-VINE FILBERT-GALL— Vitis coryloides W. & BR. 


(Ord, Dierura, Fam. CECIDOMYID.) 


pig. This gall, (Fig. 44, ,)-as its 9 


name implies, bears some re- 
semblance to a large bunch of 
filberts or hazel-nuts. It is 
found more frequently than 
the preceding, and especially 
on the wild River Bank grape, 
(Riparia), in the month of 
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separate galls, more or less 
coalescent, varying in number 
from 10 to 40 or more, and of 
different shapes, being either 
round, irregularly oval, fusi- 
form or pyriform, but gener- 
ally narrowing at tip. When 
young, these galls are densely 
pubescent or woolly on the 
outside, but less so when ma- 
ture. The interior is fleshy, 
juicy, sub-acid; and a trans- 
verse section shows a single 
longitudinal cell in each (Fig. 44, ¢.) The Jgall is evidently a defor- 
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mation of a bud, as it springs from a single point where a bud would 
be, and often has quite astem toit. A stunted, deformed leaf is also 
sometimes found upon it, as given in the figure. 

The larva is orange-yellow, partly transparent, partly opaque, and 
has the breast-bone clove-shaped as in the preceding (Fig. 44, a), and 
doubtless leaves the gall and enters the ground to transform. First 
described in Am. Lntomologist (I, p. 107.) 


THE GRAPE-VINE TOMATO-GALL— Vitzs tomatos. 


MADE BY Lasioptera vitis 0. Ss. 


(Ord. Diprera, Fam. Crecipomyip&.) 


The following clipping will show that this gall, whichis quite com- 

[Fig. 45.] | mon in the summer months 
on the River Bank grape and 
its cultivated varieties, has 
notremained unnoticed by the 
curious, and that it has, like 
the others, its fruit resem- 
blances: 


FREAK IN A VINEYARD.—In 
gathering grapes to-day we 
“Vw found one of the clusters, in 
\/ Shape, a perfect tomato. Itis 
of quite large size, andonthe . 
outside is divided into eight 
segments or lobes, having a 
seed to correspond with each . 
segment or lobe. It was 
found on a cluster of one of 
Rogers’ Hybrids, and a pecu- 
liarity is, that the grape is 
blue, while this is red. In 
flesh and seeds and all else it 
is a perfect grape. President 
Wilder’s Trophy tomato stands 
about three rods from the vine. 

ITcallupon President Wilder 
to explain with what sort of 
propagating qualities he has 
invested his Trophy tomato, to 
know, if we continue the cul- 
tivation of that fruit, whether 

oH our apples, plums, cherries, 

Spe yah ete., will or will not turn into 

Trophy tomatoes. I have saved the eight seeds for a further solution 
of the problem. 
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If President Wilder declines an explanation for fear of the conse- 
quences, I call upon all the horticulturists of America to commence 
at once an investigation, and I will furnish them with the hide, which 
I have carefully preserved as conclusive testimony against him. 


R.ob. DORK 
DansvitiE, Livingston county, N. Y., Oct. 6, 1872. 
[Rural New Yorker. 


It is the most variable gall with which I am acquainted, as it may 
be found of all sorts of fantastic shapes, from the single, round, cran- 
berry-like swelling on a tendril to the large collection of irregular 
bulbous swellings on the stem or leaf-stalk; sometimes looking not 
unlike a bunch of currants or a bunch of grapes, but more often like 
a collection of diminutive tomatoes, such as the Cluster Tomato, 
grown by Mr. J.C. Ingham, of St. Joseph, Michigan.* It was first 
briefly described, together with the fly which produces it, by Baron 
Osten Sacken (Diptera of N. A., part 1, pp. 201-2). The substance of 
the gall is soft, juicy and translucent; the flavor pleasantly acid, and 
the color yellowish-green, with rosy cheeks, or else entirely red. 
Each swelling has several cells, (Fig. 45, a), in each of which is nursed 
an orange-yellow larva, which, upon the dissolution of the gall, enters 
the ground to transform, and emerges as a pale reddish gnat, with 
black head and antenne and gray wings. 

This gall-maker is subject to the attacks of at least two different 
enemies—one a species of ZArips, whichinvades the cell and destroys 
its inmate, and one a true Hymenopterous parasite, belonging appar- 
ently to the family Proctotrupide, and which, after killing the gall- 
maker, spins a cocoon within the cell. 


THE GRAPE-LEAF TRUMPET-GALL— Vitis viticola O.S. 
(Ord. Diprera, Fam. CECIDOMYID2). 


This is another, more regular, gall, made by a gall-gnat which has 
* not yet been described. It is elongate, conical, and grows more or 
less numerously from the surface of the leaf, looking something like a 
smalltrumpet. Ihave found it on both wild Cordifolia and Ripa- 
ria, and it doubtless occurs on their cultivated varieties. It is also 
found on Zabrusca and Vulpina (see A. K.11, p-28). The usual color 
is a bright crimson, but it sometimes inclines to green, especially when 
young, or on the under side of the leaf; for though itis more often 








* Figured in Prairie Farmer, September 21, 1867. 
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[Fig. 46.] ; 
astern found on the upper side, I 


GVELAY have met with it antiposed. 
| Upon cutting into these galls 
we shall find them to be hol- 
low, and each to contain a 
pale orange larva, which pro- 
bably resembles those already 
mentioned in transforming un- 
> derground. The gall was first 
briefly described by Baron 
Osten Sacken (Diptera of N. 
A., part 1, p. 202). Similar 
but distinct galls grow on the 
leaves of Hickory and Hack- 
‘ berry, but are always green. 





EGGS IN AND ON CANES AND TWIGS. 


Of the innumerable forms of insect-eggs which are met with on 
plants, the few herewith described are continually sent to me from 
correspondents who desire information as to their nature. Some of 
them were described by me in the American Agriculturist 
for last August, from which I shall draw largely in describ- 
ing themagain. The first (in all probability those of the 
Jumping Tree Cricket, Orocharis saltator Uhler) are repre- 
sented at figure 47, and are so abundant this winter that they 
were received from six different quarters just as this report 
is going to press. 

The punctures are one-third to half an inch apart, and 
appear as if made by a rather large-sized pin. The illustra- 
tion is from a piece of grape cane. On Damson twigs sent 
by J. A. Franklin, of Bluffton, the parent insect has very 
generally gnawed off a portion of the tender bark before 
making a puncture—a proceeding not always followed when 
harder wood is used. Each of these punctures leads to from 
one to twelve slender, elongated eggs, (c),rather more than 
the tenth of an inch long, more or less opaque and whitish, 
but generally of the color and transparency of amber, ex- 
cept at the extreme head end, which lies toward the orifice, 
and which is always opaque and very finely granulated. 
The puncture is direct to the pith, in which the eggs are in- 

serted lengthwise; and the number varies, according to the 
cael of pith in the twigs selected. About the first of May these 
eggs hatch out into little, dingy crickets; and though I have not 


[Fig. 47.] 
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[Fig. 48.] yet succeeded in bringing them 

D4, through all their molts, and no 
one has bred the perfect insect, I 
have little doubt, from the larval 
characteristics, that they will 
prove to be the Jumping Tree 
Cricket mentioned. 

This insect (Fig. 48, a, £3 6, 3) 
is of apale yellowish-brown color, 
the female differing from the male 
in possessing a long ovipositor, 
and in her wings being more 
rounded and less ribbed and veined, so that she can not sing as he 
does. 

The twigs or canes of various cultivated plants, and notably those 
of the Grape-vine, Apple, Peach, Raspberry, Blackberry, White willow 
and Soft maple, are often more or less split or disfigured by a series of 
closely set but irregular punctures, as illustrated at figure 49, a. Upon 
cutting into such twigs we find that, unlike the eggs we have already 
mentioned, these all lie diagonally across the pith, close together, in 
a single, irregular, longitudinal row, as at 6—the irregularity some- 
times making the row look as if double. More carefully examined 
with a lens, each egg appears pale yellowish, sub-elliptical, a little 
curved, more pointed at lower end (¢c), and capped at the head or 
more rounded end, with regulary arranged, white, opaque granula- 
tions, which, under a low-power microscope, appear as shown at d. 
[Fig. 49.] These are the eggs of the Snowy Tree-cricket 
Nea jm ( Qeanthus niveus Harr.), an insect briefly noticed 
in my first Report (p. 188). The young also hatch 
about the first of May. After eating through its 
egg-cap, the new-born cricket is still enveloped in 
an exceedingly fine membrane, from which it soon 
extricates itself, and which it leaves at the orifice of 
ty) the puncture. These young crickets are whitish 
lie and very active, and generally conceal themselves 
wis, in the thick June foliage of our woods or our or- 
li chards. At this time of their life they subsist prin- 
Wine) cipally on plant lice, eggs of insects, and other deli- 
él cate animal food, and, if they can get nothing better, 
\ | will exhibit their cannibalistic propensities by de- 
Wi} vouring the weaker individuals of their own kind. 
Wi4}] It is astonishing how rapidly, at this age, they will 

clear an Aphis-covered twig. Subsequently, as 

4, they grow larger, they are often content with a 
F Wil vegetable diet, and thus they perfectly combine 
Vai in one species herbivorous and carnivorous habits. 

) After the first molt, they begin to vary a good deal 
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in color, the females generally being quite dark. The mature in- 
sects were illustrated in my first Report (Figs. 77, 78). 

I had, last summer, an extensive brood of these little crickets in 
one of my breeding cages, and succeeded in rearing them to the 
winged state, which they assume during the fore part of July. The 
male produces a very shrill noise by the friction of his front wings, 
but the female is silent. 

This Snowy Cricket shares with his more robust Jumping com- 
panion in the nefarious midnight-work of gnawing, girdling or sever- 
ing different parts of the grape thyrse, causing the berries either to 
shrivel or fall, and produc- 
ing what is often known as 
“ shanking.” It is while the 

o © grapes are yet green that 
they are mostly severed, and the ground beneath vines is often scat- 
tered with this green fruit, where the cause of the trouble is little 
suspected. Such wseless waste and destruction is doubly provoking, 
and as the virtues of their youth do not atone for the bad habits of 
their after-life, these jumping crickets must be classed with the bad 
bugs. The infested twigs often die beyond the punctures of both 
these species; and the best remedy is to cut and burn the twigs in 
winter. 

In his twelfth annual Report, (Trans. N. Y. State Agr. Soc., 1867, p. 
889), Dr. Fitch elaborately describes these eggs, which he, for some 
unaccountable reason, and without question, refers to the insect next to 
be treated of—viz., the Buffalo Tree-hopper. He certainly never bred 
this last insect from such eggs, and how he could for a moment imag- 
ine that any but a much larger insect, possessed of a much longer 
ovipositor, could insert so many long eggs into the very pith of twigs, 
is difficult to conceive. The fact that he mistook the real slits made 
by this Tree-hopper, or an allied species, for the crescent cuts of the 
Plum Curculio (see 3rd Report, p. 38), and was thoroughly imbued 
with that error, may afford some explanation. My good friend has 
not, I regret to say, been in the habit of correcting his own errors; 
but nevertheless I draw his attention to this one—not as a fault-finder, 
but for the sake of truth. We are all liable to mistakes! 

The egg-punctures of this Buffalo Tree-hopper (Ceresa bubalus, 
Fabr.) are represented above (Fig. 50). The punctures consist of a 
row, more or less straight, of little raised slits in the bark (0), in each 
of which, upon careful examination, may be found an oval, dark-col- 
ored egg (a, enlarged). These eggs hatch about the middle of May, 

[Fig. 51.] and the young are at first brownish, with a formidable 
row of ten pairs of compound spines, and looking 
totally unlike the mature insect. After the first and 
second molts. they are still furnished with these 
sprangling spines on the back, but are of a paler 
color, with some transverse lilac-colored lines (Fig. 
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52, a). With the third molt, they assume the pupa state (Fig. 52, 6), 
in which the wing-pads become conspicuous, the [Fig. 52.] 
spines are reduced in size, and the prothorax is KM: y 
produced into a point behind. With the fourth and 
Jast molt, which takes place toward the end of July, 
the mature characteristics are suddenly acquired. 
This Tree-hopper is a yellowish-green, hunchbacked 
object, with two little horns on the prothorax, which 
render its name not inappropriate (Fig. 51, a, side 
view; ), back view). It subsists, during its whole 
life, on the sap of apple, pear and other trees; but never does serious 
injury. The female is furnished with a sheathed ovipositor (Fig. 52, 
c) well adapted for making the incisions described. In common with 
all the other insects of its Family, (Order Homoptera, Fam. Mem- 
[Fig. 53.1 bracidide), it has remarkable jumping power. 
A fourth kind of egg-puncture, very similar to those just 
«| described, but with the eggs inserted more regularly, and 
| more age together, (Fig. 53, a, natural size; 6, enlarged), is 
| also frequently found on apple twigs. It is donb leds produced 
|) by some closely allied tree-hopper, but the species is not yet 
Ve known. 

A fifth kind of puncture is found not unfrequently in 
the tender growth of sassafras. It consists of a continu- 








regularly sualed a periee of elongate- a dirty yellow! vil 
eggs, each 0.04 inch long, and the end of one pressed on fia / 
to the top of the next, as represented enlarged in thejyiy) 
figure (a, eggs extracted, }, within twig.) About thefl/| }) 
middle of May, these eggs produce little hoppers, ve De 
leave a thin and deliedte pellicle attached to each eg 
shell, at the point of egress, as is so generally, if not He 
versally, the custom with Homoptera and Orthoptera. 
As soon as they begin to pump the sap.of the tree on 
which they hatch, these insects copiously secrete a fari- 
nose or cottony substance, which completely covers them. 
They grow slowly, shed their skins but three times, so far 
as I have been able to observe, and by the first of Sep- 
tember, or earlier, produce the Frosted Lightning-hopper (Paczlop- 
tera pruinosa, Say). 

This insect belongs to the same suborder as the preceding, but to 
(Fie. #9. the family Fulgoride, the insects of which are remark- 
<<. able for their marvelously quick jumping power, and for 

= SS 2 the large size of the soft wings—some species looking 
© much like moths. The species under consideration is 
quite common on a variety of trees, and varies from lead-color to pale 
green, and is dusted over with a fine white powder. Up to the time 
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it acquires wings, the cottony secretion is always copious enough to 
cover all but the head. 

A sixth kind of puncture is illustrated herewith, (Fig. 56), 
and is found in a variety of soft, fibrous plants, such as the more 
cylindrical parts of Indian corn, the stems of roses, and par- 
ticularly those of the Raspberry. There are usually ten or 
twelve rounded punctures, at a distance of from half an inch 
to an inch, or more, from each other—the fibre of the plant 
being torn in shreds longitudinally. Upon cutting into these 
punctures, the wood is found to be discolored and dead, as far 
as they extend, and in the center of the pith, placed longitudi- 
nally, is an elongate, dull yellow, opaque, soft, more or less 
flattened egg, 0.22 inch long, and 0.04 wide, the anterior end 
tapering to a tolerably fine point, the posterior end more blunt. 
I have not yet succeeded in hatching the insect from these 
eggs, and it is impossible to say positively to what species they 
belong. But I strongly incline to believe that they produce 
our largest meadow- grasshopper, (Orehelimum glaberimums 
Burm.), because I have had just such eggs deposited in cork by 
the female of this species, kept for that purpose in confine- 
ment, and have found it quite common where these punctures were 
abundant. Itisa glassy green species, with some brown each side 
of the thorax, the female having a strong, smooth, cimeter-like ovipo- 
sitor, and the male a transparent violin at the base of his front wings, 
which is principally instrumental in causing that incessant and® con- 
tinued singing or ringing so characteristic of our autumns. 

The hard, more or less flattened, slate- _ , 
gq colored eggs, deposited in a double row, and (Aye 
49 overlapping each other as in the accompany- \ 
“ie ing figures, repeatedly excite the curiosity of 
Ni the inquisitive. Harris describes these eggs 
“4 as belonging to the common Broad-winged 
Wit Katydid (Platyphyllum [| Cyrtophyllus] con- 
Wi cavum Harr). He received them from Miss 
M4 Morris, and whether it is on her authority or 
‘ve on his own that they have been given sucha 
ve parentage, is not stated; but certain it is 
“] that the statement is a gross error, and has /# 
‘| misled entomologists generally. Several i ‘4 
“1 years ago I hatched the insects from the eggs, @ ve 
é a illustrated at figure 57, and proved them to '& 
; B delong tothe Oblong-winged Katydid( Phy/- 
loptera oblongifolia, DeGeer).. AsI found @ an 
others which were somewhat flatter and broader, (Fig. 58), and as 
Harris’s statement was unqualified, and he moreover expressly states 
that “in form, size and color, and in their arrangement on the twig,” 


[Fig. 56.] 
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those of oblongifolia strikingly resemble those of concavum,I was led 
to suppose that the broader ones belonged to the latter. After hatch- 
ing nothing but oblongifolia year after year from such eggs, and 
noticing structural differences in the ovipositors of the two insects, 
which seem to have escaped previous observation, I began to sus- 
pect that the eggs of concavum were deposited in a different way, and 
experience has sanctioned the suspicion; for, upon confining a number 
of pregnant females of concavum, I found that the eggs of this species 
are always thrust into some substance, or into crevices. When fur- 
nished with any soft material, such as cork, the females crowd it full 
of eggs. 


To be brief—as I intend to give a more extended account of our 
Katydids in my next Report—we have in this latitude three species, 
which are quite common, viz: The two already named, and the Nar- 
row-winged Katydid, ( Phaneroptera curvicauda, DeGeer), easily 
distinguished by its narrower wings, and two conspicuous recurved 
appendages at the end of the male abdomen. If we examine the 
ovipositor of oblongifolia, we shall find that the terminal part is 
armed with strong thorns, or teeth, both above and below. By means 
of these and its jaws the female is able to rasp and roughen the stems 
on the outside of which her overlapping eggs are laid. The difference 
in size, and especially in thickness, which is so noticable in these 
eggs, depends on the variable size of the parent, and on the degree 
of maturity of the eggs. In the other two species, on the contrary, 
the ovipositor is perfectly smooth, and we find that the eggs are in- 
serted. Those of concavum are 0.25-0.30 inch long, very 
flat, over thrice as long as ‘wide, pointed at each end, with 
the edges beveled off or emarginate (Fig. 59, a side view, 
b front view, enlarged, c, d natural size). They are of a dark 
slate-color, and are thrust into crevices and into the softer 
S » parts of bark or of stems. The lower or first inserted end is 
protected by a dark, adhesive substance, which hardens and 
sometimes extends the whole length of one of the borders ; 
and several eggs are usually pressed close to each other. 
Those of curvicauda are deftly inserted between the upper 
and lower epidermis, and along the edges of different leaves—those 
of oak being seemingly preferred. They are inserted contiguously, 
but not overlapping, and, though of about the same form as those of 
oblongifolia, are at first so much thinner as scarcely to cause any 
swelling of the leaf.. 

All these eggs swell or increase in thickness as they approach 
the hatching period. We may explain this fact on the principle of 
endosmosis with those which are imbedded in living plant tissue; but 
it is my experience that the wood or pith around such eggs is very 
generally deadened, and even if such an explanation were sufficient 
with the softer, imbedded eggs, it would not answer with the harder 


[Fig. 59.] 
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ones of our Katydids. The increase in bulk is most apparent a few 
weeks before hatching, and in none is it so obvious asin those of cur- 
vicauda, which swell very materially, whether the dead leaves con- 
taining them have buffeted the winter’s frosts and blasts, or been kept 
inadry room. It is about as difficult to conceive the source of the 
matter causing this increase, as it is to understand the force which 
causes the continued revolution of the globular frog’s egg while sus- 
pended in its gelatinous surroundings! 


STINGING LARV 4. 


In the popular mind, nearly every creeping thing has the power 
to bite or sting. Through sensational items, which at certain seasons 
are the order of the day in many of our periodicals, the large Potato- 
worm ( Sphinx 5-maculata), and some of its congeners which, like it, 
are ornamented with a horn near the tail, are looked upon with fear 
and trembling, under the delusive idea that said horn possesses poi- 
sonous and deadly stinging power. By the same false teaching most 
worms have become a scare to children, and even haunt and trouble 
“children of larger growth.” ,So deeply have I known this supersti- 
tion (for it can not be called anything else) to be rooted, that the 
good people of a certain household allowed their tomatoes to be ut- 
terly ruined rather than run the supposed risk of being mortally stung 
by handling the horned destroyers. 

No.class of animals, and few, if any, creeping things, are less de- 
serving of this wide-spread fear and horror than are the larvee of in- 
sects. Of the many thousand varied and distinct species which inhabit 
the United States, hardly more than two dozen have any power to 
cause inconvenience, and not one to do serious harm to man. In a 
few rare instances, the larvez of some Diptera have been found in the 
human stomach, in the nostrils, or in flesh wounds; and Kirby and 
Spence mention, on other authority, that even Lepidopterous larvee 
have been found in like situations; but it may be stated as a broad 
and very general rule, that insects in their larval state have no power 
to do direct injury to man, however annoying they may be in the per- 
fect state. The few exceptions to the rule will be found among the 
Heteroptera and the Lepidoptera. It is of some of the latter which I 
propose at present to speak. 

Many caterpillars will pinch a little with their jaws if they get a 
chance, and a tew (such, for instance, as that of Xylina cinerea, 3d 
Rep., Fig. 57, and that of Perophora Melsheimerii) quite sharply, so 
as to draw a little blood from a tender part; but here there is nothing 
poisonous in the bite, and the great majority will not bite atall. A 
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few, again, have the power of causing a stinging sensation, which pro- 
duces greater or less inflammation of the parts affected. Yetin every 
instance, this is a sort of urtication like that from a nettle, and nota 
voluntary sting like that of a bee or wasp. In no case is it dan- 
gerous, and the application of a little saleratus water (Reaumur found 
the rubbing of parsley beneficial) will soon allay the inflammation. 
Some of the larvz possessing the power might be freely handled by 
the uninitiated without its being discovered. 

Every one familiar with insects in Europe, will remember the ir- 
ritating property of the hairs of the gregarious Processionary caterpil- 
lar (Cnethocampa processionea), or the so-called Yellow-tail Moth 
(Liparis aurifua). In these instances it is the irritating power 
caused by the fine barbed hairs, the tips of which get broken off after 
piercing the skin, and the dried hairs from a dead caterpillar or from an 
old web are more to be dreaded than those from the living larva, for 
they are more brittle. 

I am acquainted in all with fifteen larve, inhabiting our State, 
whose spines have this urticating power,* but in every instance it is 
caused by the sharp prick and not by the points of the spines getting 
broken in the flesh. For lack of time to make the requisite illustra- 
trations, I shall at present give the history of only two, which, on ac- 
count of their large size and acute sting, very naturally head the 
list. The first may be called the Black Stinger of the Oak, and I will 
now give its natural history. 








* These belong mostly to the slug-worms or Conchiliform lary, all of which, when furnished 
with spines or prickles, will doubtless prove to possess this urticating power. The following, I haye, 
from personal experience, proved to possess it: Lagoa crispata (Smith), L. opercularis (Smith), 
Euclea penulata (Clem), Euc. querciti (H-S), and two other undetermined larve of precisely the 
same structure, Parasa chloris (H-S), Phobetron pithicium (Smith), P. hyalinum (Walsh), Adoneta 
spinuloides (H-S), Monoleuca semifascia G & R, and Empretia stimulea Clem. Limacodes scapha 
(Harr), and Lithacodes fasciola (H-S), have not this stinging power. The fifteenth stinging larva with 
which i am acquainted, belongs, strangely enough, to Acronycta. This species, as I learn from Mr. 
Lintner, is zylinoides Guen. It has the size and form of occidentalis Grote, or of the smaller specimens 
of leutiocoma G& R. In general appearance, some of the specimens bear a strong superficial resem- 
blance to oblinita, but are easily distinguished by the smaller average size, the squarer wings, and the 
deeper, colder-color, and heavier marks of the front wings. Guenée’s description of the front wings, 
as ‘‘narrow and prolonged at the apex’’ would, I think, mislead, and he does not mention one charac- 
ter which is common to all my specimens (7), Which isthat the t. p. line is strongly relieved posteri- 
orly, and blends with the ground-color basally. I append below a description of the larva and pupa. 

While spending a day with Dr. Fitch, at Salem, N. Y., on the 24th of August, 1870, I found him 
feeding a larva of Anisota stigma (Smith), which he said had stung his little daughter badly; but though 
the spines of this larva produce a slight tingling sensation, it can not be likened to that of the true 


stinging larye, and is no more irritating than the prick from the spines of Grapta, or many other 


spinous lary. 

The other species of the tribe to which Maia and Jo belong, will doubtless prove to have the 
same properties in the larva state; and Mr. G. M. Levette, of Indianapolis, Ind., informs me that 
Pseudohazis eglanterina (Boisd), which, like Maia, deposits its eggs ina belt, also possesses urticating 
power; as.he was cautioned against the too free handling of some larvz received from California, and 
which fed on wild rose. 


_ ACRONYCTA XYLINOIDES — Larva — Before last molt 1.10 inches long; diameter of middle joints, 
which are largest, 0.27 inch. Color of body lalaceous, mottled, and transversely dotted with dark 
brown, and with dark, interrupted, medio-dorsal, subdorsal and stigmatal lines, Obsolete on thoracic 
Joints, the medio-dorsal forming a series of Y-marks on the abdominal joints. Each joint with a trans- 
verse row of conspicuous warts, concolorous, except the superior abdominal ones, which are ferrugi- 
nous, becoming paler on.anal joints; 8 onjts. 1—3, 10 on the rest, the 4 superior on 11 quadrangularly 
arranged. Those in subdorsal space largest, more or less confluent, especially on the thoracic and anal 
joints, and with the space in front of them onabdominal joints, pale. Springing from these warts, 2 
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THE BUCK MOTH OR MAIA MOTH — Saturnia [Hemileuca]. 
Maia (Drury).* 


(Ord. Leprpoprers, Fam. Bompycrp2). 


. This modest-looking but truly elegant moth was one of the first 
acquisitions to my cabinet many years ago. During a farmer’s life of 
[Bigs 60.) four years in Kanka- 

kee county, Ils., it 
was my fortune to 
spend many a day in 
the so-called “ oak- 
ridges” lying along 
the Indiana line. 
Here, late in the 
months of October 
and November— 
when the still and 
hazy atmosphere, 
and the sombre brown of the craggy oaks, boded so eloquently the 
coming of cold to “rule the varied year”—when the rustling leaf under 
the horse’s tread, or the modulated echoes of the woodman’s ax were 
the only sounds of life, and animated nature seemed to have been 
wooed to Lethean slumber—this crape-winged moth would often flut- 
ter by as though loth to follow in the general sleep. It is one of the 
few moths which fly in mid-day, though in the breeding cage it shows 
a crepuscular habit, and is most active in the evening till dark, after 
which it remains quiet. It is because it is seen flying in the fall 
when the deer run that it has been commonly dubbed Buck Moth 
or Deer Fly. The wings are so lightly covered with seales that they 
are semi-transparent, and look like delicate black crape. The bands 
across them are cream-white, and broadest on the hind wings. These 
bands vary very much in width, and in nearly a hundred specimens 








number of stiff, acute, rufous spines, (strongest dorsally) about 14 as long as the diameter of body, in- 
terspersed anteriorly, posteriorly and laterally with much longer bristles. Stigmata oval and bright 
yellow, (black in alcoholic specimen). Head small, dark copal-colored, with a yellow triangle in 
front. Venter concolorous, the legless joints with four small verrucose warts. Thoracic legs same 
eolor as head; prolegs same as body, both furnished with stiff, yellow hairs. The tips of spines are 
more or less black, as are the points on the warts from which they spring. 

After last molt the warts are paler, except on joint 4, where they remain dark red, the subdorsal 
pale spaces in front of the confluent warts become more conspicuous, and arestrongly relieved by the 
broadening of the dorsal and subdorsal dark lines, the Y-shape of the former being nearly obliterated. 

Four specimens. Feeds on Oak, Willow and Rose, and [have also found it on Rhus tovicoden- 
dron, Pevsimmon and Peach. 

Spins a dirty white, elongate, thin and compact cocoon withina leaf. 

Chrysalis — like that of oblinita, dark brown, shagreened, coarsely and acutely on four first ab- 
dominal joints above, which joints have the hind borders raised and smooth. Anal joint unarmed. 
Like all other Acronyctas which I have bred, it wears away the head of its cocoon on emerging by 
persistent whirling — the moth secreting no liquid whatever. 

The spines of the larva sting quite sharply, with slight inflammation of short duration. 


* This insect and the succeeding one (Jo) were both referred to the older genus Saturnia by Harris 
and other popular authors; but have since been very properly separated. Together with Anisota rubi- 


cunda, which follows, they belong to the very distinct subfamily Ceratocampine of the Bombycide. 
They rest with the wings closed, the hind ones extending a little in front of the anterior ones. 
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which I have bred at different times, those on the front wings more 
especially are sometimes narrowed so as almost to be obsolete, at 
others broadened so as to separate the discal spot from the black 
basal portion; and Mr. Lintner, who has recently given the most 
complete and minute account of the insect ever published,* figures 
and describes a bred male in which, on the front wings, they are en- 
tirely obsolete, and which, if it had been captured at large, would 
doubtless have furnished some describer the material for a new 
species. The female antennez below, the hair on the thighs, and two 
small tufts behind the thorax, are brick-red, and the male differs from 
the female (Fig. 60) in having broader, black antennz and a smaller 
abdomen, tipped with a large tuft of brick-red hair. The collar is 
cream-white, and the black hairs of the body more or less sprinkled 
with hairs of the same pale color.+ It ranges from Maine to Georgia, 
and west to the western part of Kansas. Two closely allied species 
which may prove to be but geographical varieties are also described 
from California. 


THE EGGS 


Are deposited in naked belts (Fig. 61) of from 100 to 200, but not fas- 
tened together so tightly, nor in the same regular order, as those of 
[Fis. 61.1the Tent-caterpillar of the Forest (3d Rep., Fig.52,@). Holding 
firmly by all of her feet, the female stations herself upon a 
twig, with her head usually toward its end. She then stretches. 
_ her abdomen to its fullest and fastens the first egg; another is 
ee then attached by its side, and so on, the body reaching round 
; the twig without letting gothe feet. Inthis manner, governed 
by the thickness of the twig, an irregular, somewhat spiral 
ring is formed and cthers added, until toward the last the abdo- 
men is raised and the ovipositor brought up between the legs. 
The lower or first deposited rows, incline so as to almost le on 
their sides. The color of these eggs is at first a pale greenish- 

” cream, becoming more yellowish with age, and they contain 
a Picky: deep, blood-red fluid. Each egg is obovate, about 0.05 inch 
long, and compressed at the sides and at apex. The glutinous fluid, 
which covers them when deposited, gravitates toward the attached 
ends and sides, where, in consequence, it becomes thicker and dark. 
From experiment, Mr. Lintner proved that this gum was insoluble 
either in cold water, alcohol, ether or chloroform; and, boiled for an 
hour, it only softened a little to harden again upon drying. 








* Entomological Contributions in 23d Ann. Rep. N. Y. State Cab. Nat. Hist., 1869, p. 153. 


+In three of my specimens these light hairs are very prominent, especially on the patagia, and 
these specimens approach so nearly H. Nevadensis Stretch (lus. Zygenid@ and Bombycide of N. A., 
p. 107, Pl. 4, Fig. 10) that I should be much more inclined to consider the latter a geographical variety 
than a true species. Perhaps the same may be said of Californica, which appears to agree with Mr. 
Lintner’s bred variety. 
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In confinement [ have known them to be piled up on each other 
in a very irregular way, and I have found them on apple and received 
them on peach twigs from A. M. Shultz, of Troy, Mo., and R. H. Fitts, 
of Lawrence, Kansas. Yet the larvz hatching from such eggs refused 
to eat the leaves of those trees, and commenced to die, untill gave 
them oak leaves—a fact which does not speak well for the supposed 
infallibility of instinct. Most of the moths, belonging to the same 
large family, deposit eggs readily whether impregnated or not; but 
in‘no instance where coition had not taken place have I known our 
Buck Moth to lay. 


THE LARVA. 


[Fig. 62.] The ordinary appearance of the 
) full-grown larva is given at figure 
62. The color of the body is brown- 
black, covered with more or less 
conspicuous small oval yellow ele- 
vations or papillze, and with a lat- 
eral yellow stripe, formed by the 
confluence of some of the papilla, 
and by broken irregular yellow 
marks. ‘The spines, during growth, 
exhibit all the forms in the figure, 
and I append, for those interested, 
amore minute account of the 


Larva Cuances.—The newly hatched 
larva is about 0.15 inch long. In the first 
stage it is black and granulated above, red- 
dish-brown and smooth below, with arow of 
spots along the middle joints. The prolegs 
“are brown. Head with a few scattering 
hairs. Spines placed in the normal position, namely, 6 (in longitudinal rows) on all 
joints except 11, where two dorsal ones are replaced by a single medio-dorsal one, an 
additional subventral one each side on jts. 1, 2, 8, 4, 5 and 10, and an additional medio- 
dorsal one on jt. 12. ‘They consist of a thickened, sub-cylindrical, polished black stem, 
nearly as long as the diameter of the body, truncated at tip, which is coronated 
with three or four short points, and emits a long black bristle, which, under high mag- 
nifying power, appears barbed (Fig. 62, c.) On the thoracic joints the stem of the six 
superior rows is forked near its tip (Fig. 62, d.) In the second stage, the body remains 
the same, but the spines, which are now longest on thoracic joints, are more branched, 
with more hairs from the main stem, and the bristles from blunt ends comparatively 
short (Fig. 62, e.) Inthe third stage, the dorsal spines are still more branched, and 
often less truncated, so that the bristle is less distinctly separated and forms more nearly 
part of the tapering spine. ‘he bristles also, especially on lateral spines, are longer 
and paler. During the latter part of this stage the characteristics of the mature larva 
are indicated. In the fourth stage, the two dorsal rows of spines on jts. 3—10, and the 
mesial one on jt. 11, are reduced to sub-conical tubercles or warts, fascicled with short 
stout, simple spines of a pale, fulvyous color, tipped with black; those on jts. 1 and 2 
remain much as before, but there is generally a fascicle of similarly fulvous spines a 
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the base of the latter. The other spines are somewhat stouter, with the blunt tips from 
_which the bristles spring, more or less white. Characters of mature larva more patent. 
In the fifth stage, the granulations assume the form of whitish transverse-oval papille, 
each emitting from the center a minute dark bristle. These papille are mostly conflu- 
ent around the stigmata, and, together with some irregular, pale yellow markings, pro- 
duce a broad and pale stigmatal stripe. They are most sparse along the subdorsal 
region, just above stigmata, where, in consequence, the body appears darkest. In the 
sixth stage, at maturity, it may be thus described : 

Average length, nearly 2 inches. Color, brown-black. Head, cervical shield, anal 
plate and lees polished chestnut-brown, the prolegs lighter, and inclining to venetian- 
red, with hooks more dusky and the true legs darker, inclining to black at tips. The 
dorsal fascicled spines, with the exception of a few short, black ones in the center of 
each bunch, are pale, rust-yellow, translucent, the tips mucronate and black ; the other 
compound spines are black, with the blunt ends more or less distinctly white and trans- 
lucent (but frequently crowned with minute black points, as in the first stage), and the 
sharp-pointed spinules arising from them dusky. They are generally enlarged and 
reddish at base, and an approach to the dorsal fascicles is made in the increased number 
and yellow color of the basal branches, especially in the subdorsal rows. Stigmata 
sunken, pale, elongate-oval; venter yellowish along the middle, the legs connected 
with red, and a reddish spot on the legless joints. 


The above is the normal appearance of the larva in Illinois and 
Missouri; but it is quite variable. In some specimens the black pre- 
dominates to such an extent, even in the sixth stage, that the papillz 
are not very noticeable, and the lateral yellow band is obsolete;* 
while in others the yellow papillae predominate over the black, and 
the lateral band is broad and continuous. The amount of light color 
in the spines is also very variable. It should also be stated that when 
just hatched, and after each subsequent molt, the color is at first uni- 
formly brown; and that the spines for each coming stage are formed 
under the skin, and not within the old ones. 

The young hatch with us about the middle of April, and are out 
sometimes before the leaves are ready for them; in which event, they 
survive many days without food. At this season they spin a mode- 
rate amount of web, by which they hold tenaciously to the twigs. 
They are gregarious, and in traveling have a fashion of following one 
another closely, and mostly in single file. As soon as the leader finds 
a suitable leaf, he crawls up the midrib to the tip, and the others follow 
and crowd each side along the edge. Should the leaf be too small to 
hold them all, the last remain on the twig; and—after the more fortu- 
nate ones have eaten and crowded back upon them—in their turn take 
the lead. The gregarious habit remains until after the last molt, though 
the original batch may divide into two or more. In the last stage 
they separate and scatter. 

This is one of the few larve which pass through five molts, and 
it usually comes to its growth about the end of June, or in about two 
months from the time of hatching.. 





* All which Mr. Lintner reared seem to have been dark and without the lateral pale stripe; a fact 
which led him to question the accuracy of a brief description in the American Entomologist, (Vol. 1, 
p. 186), written by myself. 
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THE STING, 


As already stated, is caused by the prick of the spines, and not by 
their getting broken in the flesh. From the fact that the spines 
appear hollow, one would naturally attribute their irritating power to 
some poisonous fluid which they eject into the puncture. But I have 
been unable to resolve any apical aperture, nor was Mr. Lintner more 
successful. Hence J infer that the irritating property belongs to the 
substance of which the spines are formed, and this opinion is strength- 
ened by the fact that those of a dead larva, or of a cast-off skin which 
has been in my cabinet for several years, still retain the irritating 
power, though so brittle that it is not easy to insert them. All the 
spines have the same power, though the rust-colored, fasciculate ones 
along the back, being more acute and stouter, sting most readily ; 
the aculei from the others being more fragile. The power is probably 
possessed from the time of birth, though the bristles in the first stage 
are too flexile to penetrate anything but the most delicate substance. 
In the second stage the sting is readily produced on the more tender 
portions of the body;* but until the rust-colored bunches of short 
porcupine-like spines appear on the back, in the fifth and sixth stages, 
the larva may be handled with impunity, and will hardly sting, unless 
the spines are pressed upon the more tender skin. Even when full 
grown, it may, with a little care, be handled without injury. The 
effect of the sting isa reddening of the punctured parts, and the early 
appearance of raised whitish blotches. These are replaced by purplish 
spots, which do not disappear for several days. 


THE PUPA. 


The larva, to transform, almost always enters the ground, and 
there, in a simple, ovoid cell, the prickly skin is shed, and the pupa 
state, outlined at figure 62, 6, assumed. It is now of a deep brown- 
black color, heavy and rounded anteriorly, minutely shagreened or 
roughened, except at the sutures of legs and wing-sheaths, where it is 
smooth and polished. The margins of the three abdominal sutures 
next the thorax, and of thate between the last two stigmata-bearing 
joints, are more or less crimped or plaited, while the three which in- 
tervene, and which are the only ones movable, are deep and trans- 
versely aciculate (as if scratched with the point of a needle) on the 
hind, and longitudinally and minutely striated on the front side. 
The body ends in a triangular, flattened, ventrally concave tubercle, 
tipped with a few curled, blunt, rufous bristles. 





*Mr. Lintner, in the paper already cited, only noticed the stinging properties after the third 
molt or in the fourth stage, and asserts that ‘‘the ability to inflict a sting does not belong to all the 
spines of the larva, but only to those of the two subdorsal rows on segments three to ten, and the 
dorsal spine on segment eleven.’’ This is, however, quite incorrect, so far as my experience goes. 
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ISSUING OF THE MOTH. 


The moths commence to issue the fore part of October, the males 
almost always appearing first. Though the great bulk issue at this 
season, a few do not appear till the following spring, and occasionally 
remain in the ground till the second fall—a period of over fifteen 
months. It is difficult to conceive what influences should so retard a 
few individuals, and enable them to pass the heat of a second summer 
unaffected, when the species normally develops in a so much shorter 
time ; and, though the exceptional fact is recorded by two independ- 
ent observers, Mr. Lintner very naturally found it difficult to believe 
it without additional evidence. I can add my own testimony; for, 
from a batch of larvze, which had all entered the ground before July 
1st, 1871, one moth did not issue till October 8th, 1872. Such abnor- 
mal occurrences in insect life are by no means uncommon, and, though 
we may not be able to account for them, we can understand how they 
prove of advantage to the species. The eggs of our Buck Moth are 
among the few which remain unprotected and exposed to the severe 
winter weather, and, indeed, I know of none which are so completely 
at the mercy of the elements. Now, I have always noticed that some 
eggs, in a batch, failed to hatch—their vitality having, perhaps, been 
destroyed during the winter; and Mr. Lintner has recorded a similar 
observation. An unusually intense cold might destroy all the eggs 
over large extents of country ; and, in such an event, the few belated 
pup would alone survive to perpetuate the species. That species 
are occasionally reduced in this wholesale manner, we have abund- 
ant proof; and,in this light, what at first appears to us an abnormity, 
becomes an important and necessary feature of the insect’s economy. 
Thus, even occasional irregularity plays its part in adapting a species 
to its surrounding conditions, and becomes a necessary concomitant 
of the universal order and harmony in Nature! 


FOOD PLANTS. 


The leaves of our different oaks are the most natural food of this 
insect, and the black masses of prickly larvae are sometimes quite 
abundant on the young Post, Black and Red oaks along the Iron Moun- 
tain region. My first worms were found abundantly on the Scrub wil- 
low (8S. humilis), in Northern Illinois, in 1862; and I have also found 
them on a rose-bush. Maj. J. R. Muhleman, of Woodburn, Ills., also 
tells me that he has found them abundantly on the common Hazel, 
and Mr. Glover gives, as food-plant, the wild Black cherry. 


NATURAL ENEMIES. 


The poisonous qualities of the larval spines, however objectiona- 
ble they may be to man, do not shield the wearer from the attacks of 
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other animals. We do not know positively that any bird attacks 
them, even while young; but Mr. Lintner caught the Modest Soldier- 
bug (Arma modesta Dallas) in the act. This bug is congeneric with 
and of much the same size and appearance as the Spined Soldier-bug, 
illustrated in former reports. Of true parasites, Limneria fugitiva 
(Say), a small Ichneumon-fly, which preys on several other insects, 
(Rep. 4, p. 41), and an undetermined species of Microgaster, have 
been bred from it—the latter by myself, and both by Mr. Lintner. I 
have also noticed, in one instance, a number of Tachina eggs behind 
the head of a larva in the third stage; but, singularly enough, they 
were shed with the third skin before hatching—the only case of the 
kind that has ever come under my observation. From another larva, 
however, I bred 7 specimens of the same Tachina-fly, which I have 
designated anonyma, and bred from so many other larvee (Rep. 4, 
pe 129); 


THE 10 MOTH—Saturnia [| Hyperchiria| Io* (Fabr.). 
(Ord. LreprpoprErRA, Fam. Bompycip®.) 


ES : This is one of our most 
beautiful moths, receiving 
its name from two conspicu- 
ous eye-spots on the hind 
wings, in allusion to the an- 
cient Greek heroine, Io, who, 
as the fable went, was jeal- 
ously guarded by the hun- 
dred-eyed Argus. The sexes 
differ remarkably in colora- 
tion. The male, (Fig..63), 
which is smaller, is also 
much brighter colored, be- 
ing of a deep yellow, marked, 
as in the figure, with purple- 
brown, the body and hind wings being of a deeper ochre-yellow. In 
the female, (Fig. 64), the purple-brown color predominates, and she is 
somewhat differently marked. The species shows considerable varia- 








*— varia Walker—see Lintner Ent. Contributions I, p. 45. 
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Soe ga gt tion, both in color 
and pattern, and 
certain males in 
my possession 
range from pale 
cream-color to 
buff in the front 
wings. 

The eggs are de- 
posited in clusters 
on the under side 
of the leaf. The 
first description given of them is in the Canadian Entomologist (Vol. 
Il, p. 29), by Chas. S. Minot, who describes them as “ top-shaped.” 
They are very much of the same form as those of A/aza, being com- 
pressed on both sides and flattened at the apex—the attached end 
smallest. The color is cream-white, with a small black spot on the 
apical end, anda larger orange one on the compressed sides. A clus- 
ter found on Sassafras by Miss Murtfeldt contained about thirty eggs. 

The larve begin to hatch about the end of June, and come to 
their growth in two months, after passing through five* molts, as in 
Maia. The hatching of eggs deposited at various times covers a con- 
siderable period, as larve are found as late as September first. Asin 
Maia, the young larve are gregarious, feeding side by side, dike the 
Grape-vine Procris, 2nd Rep., Fig. 59), and they have a still more 
inveterate habit of following each other in single file. They differ 
from Maia in that they devour their cast-off, spinous skins, and in 
being less particular about their food. The full-grown worm presents 

[Fig- 65.] the appearance of [Pig. 66.] 
figure 65, and is of \\ Mi 

a green salle swith WW 
the lonettadeanl \ NY Uy 
stripes atthe sides 
white and lilac- © 2 e 

red. In my experience, the urticat- 
ing properties of this larva, which 
exist from the first stage, are keener 
thanin Maza. At all events it can 
not be handled with the same impu- 
nity; for it has fewer of the bristle- 
ending spines, and more of the stout 
and acute spines which prick most 
readily. For the most part, these 
larvee remain at rest during the day- 
time; and they prepare for their dif- 
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* Harris erroneously says four. 
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ferent molts by drawing together, with a little silk, two or three of 
the leaves of their food-plant—thus forming a screen and shelter. 
They separate more and more as they get larger, but a few may 
always be found in proximity, even in the last stage. 


Larvat CHances. — The spines are situated as in Maia, viz.: 8 on jts. 1,2, 8, 4,5 
and 10; 6 on jts. 6, 7,8 and 9; 5 on jt. 11, and 7 on jt. 12. In the first stage the dorsal 
rows have much the same structure as in Maza, consisting of a stem or tubercle nearly 
as long as the diameter of body, and bifid on thoracic joints, but the set of mere pomts 
around truncated end in Maia, are here lengthened into spines, and the terminal bris- 
tle is reduced and stouter (Fig. 66, ¢). The body is smooth, bright orange,.and the 
spines are of the same color, with the terminal half of the dorsal and tips of subdorsal 
ones black. The head varies from copal-yellow to black, with a few pale hairs around 
the trophi. In the second stage the body becomes paler, but witha darker medio-dorsal 
and three yellow lateral longitudinal lines. The tubercles are more bulbous and sprang- 
ling, those of the dorsal row having astout central and terminal black spine (Fig. 66, 
b), and, except near head, having no bristles or aculei. The subdorsal spines have a 
little black at tips, and the lower ones are pale and weak, consisting, toward the basal 
part of the tubercles, of mere bristles. The labrum and a V-shaped epistomal mark on 
head are pale yellow, and the black ocelli are relieved by a pale surrounding. In the 
third stage the tubercles become more fasciculate, with few of the spines black, except 
at extreme tips and toward head, where the stems are longer, and the terminal halves 
of the four upper ones, on jt. 1 more especially, are black, with pale bristles. The body 
still inclines to orange, but the yellow longitudinal lines are broader, and two addi- 
tional somewhat broken ones, appear between the dorsal spines. The head is 
green on top and on the cheeks, and dusky in front, while the black Y sutures separate 
the yellow V mark. The stigmata are dusky. In the fourth stage the bases of the tu- 
bercles are more bulbous and yellowish-white, the general color of the body is greener, 
the substigmatal line being pale and distinct, except on thoracic joints, where it is ob- 
solete, and bordered above by a broader stigmatal orange-red stripe. The spines are 
greener, mostly translucent, but opaque toward; tip —those on posterior half of body 
inclining, more and more, to fuscous; the extreme tips are dusky. Stigmata pale ful- 
vous. In the fifth stage the body is pale green above stigmatal line, darker below, with 
the stigmatal stripe more pink, the spines having still less black, and the dorsal ones 
shorter and more evenly shorn (Fig. 66, a). In the sixth stage there is little change, 
except in size, and the mature larva may be thus described : 

Average length 2 inches. Color pea-green, the sprangling spines more-yellowish, 
and frequently tipped with black, especially anteriorly, posteriorly and laterally ; all 
which are substigmatal, and those on the thoracic and anal joints terminate in pale 
aculei or bristles ; the others mostly taper to a stout point. A conspicuous substigma- 
tal white line, bordered above with a broader lilaceous stripe, obsolete on thoracic 
joints, and containing pale, piliferous dots. Stigmata elliptic-oval, yellow, with dark 
brown annulus; venter green, with a few scattering white hairs, and two pale, lilaceous 
patches on all but thoracic joints, each patch containing oval, pale-green, piliferous spots. 
Cervical shield, anal plates and a spot outside of prolegs of the same lilaceous color. 
Legs pale brown, with whitish bristles, the prolegs with brown hooks. Head polished 
green, with black ocelli. 

Considerable variation is shown in individuals, and in one bateh which I reared, a 
single larya, during the second stage, showed such exceptional coloring as to attract 
attention. ‘The spines were almost white, and it had distinct dorsal and subdorsal red 
lines, not possessed by the others. ‘These peculiarities were subsequently lost. 


When about to transform, it draws a few leaves together, gene- 
rally near the ground, and spins a thin, weak cocoon of a gummy 
brown silk. The pupa is of the same general form as that of Maza, 


136 FIFTH ANNUAL REPORT 





somewhat lighter colored, lacking the plaited edges on the sutures 
described in that species, and having the hind side of the deep mobile 
sutures longitudinally and broadly striate or carinate, instead of 
transversely aciculate. There are some sparse, rust-colored, curled 
bristles on the abdominal joints, and the anal tubercle terminates in 
quite a bunch of them. 

The moths frequently issue in the fall of the year, and some as 
early as the middle of September; in which case it is not known 
whether they or their eggs hibernate. They more often issue, how- 
ever, during the following May. Unlike the exceptional JZaza, they 
are doubtless nocturnal, as I have never seen them flying during the 
day-time. 


FOOD PLANTS. 


The species is a very general feeder. Ihave found it myself on 
the so-called false Indigos (Amorpha fruticosa and Baptisia, two 
species), on Sassafras, Black locust, Indian corn, wild Black cherry 
(Prunus serotina), and Willows. It has likewise been found on Elm, 
Hop vine, Balsam, Poplar, Balm of Gilead, Dogwood, Choke cherry, 
Currant, Cotton and Clover.* I have also taken the full grown larva 
from Ironweed ( Vernonia), but without any other proof that it feeds 
upon this plant. 


PARASITES. 


Parasitized larvee are frequently met with, and the white cocoons 
intermingled with their spines, and of which I have reared great num- 
bers, produce the same species of Microgaster, already referred to as 
parasitic on Maia. The Long-tailed Ophion (4th Rep., Fig 37) also 
breeds within it. 





*¥For authorities, see Harrris (Inj. Ins., 394); Fitch (N. Y. Repts. 2d Vol.); C. J. S. Bethune 
(Can. Ent. II, p. 20, and Can. Farmer, Sept. 15th, 1870); C.S. Minot (Can. Ent. II, p. 29); Mrs. H. C. 
Freeman (Am. Ent. I, p. 39); T. Glover (Monthly Rep. Dep. Agr., Nov. and Dec., 1866), and J. A. 
Lintner, as already cited. 


-_ 
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THE GREEN-STRIPED MAPLE-WORM — Dryocampa [Anisota] 
rubicunda (Kabr.) 


- (Ord. Lerriporrrera, Fam. BomBycip&.) 


[Figs 67-] There is a striped worm (Fig. 
67, a,) Which at times very se- 
rs;— riously affects our Soft and Sil- 
ver maples, but more espe- 
cially the former, and which 
was so unprecedentedly abun- 
dant last year in some of our 
western counties, and beyond 
into Kansas, that a brief no- 
# tice will be looked for in this 
Report. To give some idea of 
the numbers in which it oc- 
curred in our sister State, I in- 
troduce the following letter: 





Dear Sir: We are very much troubled out here in Kansas with 
worms. You no doubt know some persons who are always afflicted 
with worms. Those, however, that I wish to ask you about. (1 mean 
the worms, not the people,) are those that are eating all the foliage 
off our shade trees—Soft Maples—they trouble none others. 

About two years ago was the first I noticed; there were not a great 
many that year, but last year they came in increased numbers, so that 
many trees were eaten entirely bare, there not being a single leaf left. 
This year they are appearing by the million on the trees in my yard, 
and in fact on all the Soft Maples in this vicinity. The first yeu dis- 
cover will be the eggs laid in clusters on the under side of the leaves, 
generally near the end of the limbs, on the new growth. They soon 
hatch and begin to eat, grow and spread over the trees, and when 
they have entirely stripped the tree they crawl down the body to the 
ground, under foot, into the houses and elsewhere in search of food. 
They grow to be about two inches long—great green worms. 

The eggs are evidently laid by some kind of fly. In our city, and 
in fact in all this country, the Soft Maple, on account of its rapid 
growth, has been almost universally set out for shade trees, and this 
worm-nuisance has come to be a serious question. 

If they are a thing that has come to stay—to appear and reappear 
year after year—I propose to cut my trees down, and plant something 
that is worm-proof. You may be conversant with this matter, and 
able to tell us at once their nature, and whether they are likely to be 
a permanent pest, and if there is any remedy for the nuisance. Doubt- 
less they are in other parts of the country, but I have never seen any 
except in Kansas. If you can tell us anything about the matter, a 
letter from you would be most gratefully received by 

Your obedient servant, 
HORACE J. SMITH. 
Orrawa, Franklin county, Kansas, June 24, 1872. 
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Any one traveling through Kansas last fall must have been struck 
with the absolutely naked appearance of the Soft maples, which are 
very extensively used, and highly prized for ornament and shade, 
and may be found in every thrifty town. A beautiful belt on the 
grounds of the Agricultural College at Manhattan was allowed to 
suffer like the rest, and by the middle of September, could scarcely 
boast of a leaf. 

I have known this insect for many years, and it is a wide-spread 
species, extending throughout the Eastern States and Ontario. The 
fact that the Soft maple is indigenous along the streams, in the bot- 
tom lands of Kansas, will account for its excessive miolpipheare 
there, compared with the more eastern portions of the county. 

The eggs from which the worms hatch are deposited in batches of 
thirty and upward, on the under side of a leaf. Each is about 0.05 
inch long, sub-oval, slightly flattened, translucent, and pale greenish, 
becoming more yellow, and showing the black head of the inclosed 
larva just before hatching. 


Larva CHancss.—In the first stage, the larva is cylindrical, yellow, with a large 
black head, and the spines hereafter described forming little black tubercles of nearly 
uniform size, and without the greater prominence of those on joint 2. In the second 
stage, the head is browner and the spines and stripes of the mature worm more appa- 
rent. In the third stage, the mature characteristics are acquired, and there is subse- 
quently little change. The full grown larva may be thus described: 

Average length, 1.50 inches. General color, pale yellowish-green ; longitudinally 
striped above alternately with eight very light (almost white) yellowish-green lines, 
and seven of a darker green, inclining to black, the medio-dorsal one usually darkest, and 
showing potprations. Characterized by two black, blunt, anteriorly-projecting horns 
on joint 2; two lateral rows of posteriorly-projecting, more pointed, shorter spines, 
one (the jareest) below and one above stigmata, and most prominent on joints 10 and 
1], which are here somewhat dilated and tinged With rose-red. When examined with 
a lens the body, both above and below, is found to be thickly studded with transparent 
granulations, and there are four dorsal, polished, sub-obsolete spines, the anterior on 
upper edge, and the posterior on lower edge of second dark stripe, and most promi- 
nent on joints 11 and 12. Head more or less intense copal-yellow, the ocelli on a black 
ground; stigmata, in lower dark line, oval, black, with a pale central line; joint 1, with 
six black elevations on anterior edge; anal shield flattened, greenish, with a black blotch 
superiorly, and margined with eight black spines, the two terminal stoutest; venter 
black, with pale mesial line, and a prominent black spine each side, and sometimes others 
less prominent; legs greenish or yellowish, the thoracic and anal marked with black, 
the abdominal with rufous clasps. 

Varies much; specimens in last molt often with black predominating, the dark 
lines being, jet black, the two lowermost often coalescing ; all sometimes coalescing on 
joint 1, and anal shield, and the legs being almost entirely black. Other specimens 
with the pale colors predominating. 

Hundreds examined. 


The worms are longitudinally striped with pale and darker green 
lines, and are chiefly distinguished by two anteriorly projecting black 
horns on the top of joint 2, and by having joints 10 and 11 a little 
dilated and rose-colored at the sides. They go through four molts 
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and come to their growth within a month, when they descend into the 
ground and become chrysalides. 


The chrysalis (Fig. 67, 6) is of a deep brown or black color, very much roughened, 
and coarsely punctate or pitted like a thimble, with curved horns about the head and 
thorax, especially at base of antenne, a ring of sharp, conical teeth around the an- 
terior edge of the movable joints, (stoutest dorsally), one around the middle of the 
penultimate joint, and several irregular thorns on the apical joint, which terminates in 
a long projection, bifurcate at tip. The movable sutures have a few coarse punctures 
on the posterior part, and very fine longitudinal striz on the anterior part, which, at 
the edge, has a ring of small, blunt-pointed elevations. 


In due time this chrysalis, by aid of the spines with which it is 
furnished, works its way to the surface and gives forth the perfect 
insect, which is a most delicate moth, of a pale yellow color, shaded 
with pink, as in the figure (¢) which represents the female, the male 
having a somewhat smaller abdomen, and broader, more pectinate 
antennz. This moth may be called the Rosy Dryocampa. It varies 
a good deal. In our western specimens the yellow predominates, the 
rose color being but faintly visible. Ordinarily the front wings might 
be described as rose-colored, with a yellow band running diagonally 
across the middle, and broadest on the anterior margin. I have seen 
eastern specimens where the rose color was quite intense on the front 
wings, and where the hind wings, which are more generally pure yel- 
low, have a rosy band across them. Other specimens I have bred 
which were almost white or colorless. 

With us there are two broods of this insect each year, the first 
brood of worms appearing mostly during the month of June, and giv- 
ing forth the moths the latter part of July; the second brood of worms 
appearing in August and September, wintering in the chrysalis state, 
and not issuing as moths till the following May. I have bred the 
second brood from eggs laid by the first; and last year not a worm 
was to be found after the 15th of September, where a week previously 
they had been swarming. 

Dr. Harris gave to the genus, to which this moth belongs, the 
name of PDryocampa, meaning “oak-caterpillar,” because all the 
other species of the genus feed on oaks; and though our Maple worm 
prefers the Soft maple, it will nevertheless feed also on Oak, as it has 
been found thus feeding by my friend Wm. Saunders, of London, Ont., 
and I have myself fed it on Oak in confinement. 


NATURAL ENEMIES. 


How far this insect is controlled by birds is not known, but it has 
certain parasites which very effectually aid in this work, and whose 
existence explains the fluctuation in the increase or decrease of our 
Maple worm. Prominent among these parasites is the same Zachina 
anonyma (ante p. 183) which preys within so many other larvee, and 
which has been reared by my correspondent E. A. Papineau, of To- 
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peka, Kas., and by myself. A second and more beautiful species of 
et - Tachina-fly (Fig. 68) also attacks it. It is easily dis- 
Neh tinguished from all other species of the genus with 
which I am familiar by the bright golden-yellow of 
the third and fourth abdominal joints, which have 
only the hind borders black, and it may be vulgarly 
called the Gold-banded penne: fly. 





Tacutna [BELVosta] BirascraTa (Fabr.)—-3'—Length, 0.50 inch; expanse, 1.00 
inch. Head broader than thorax; face broad, silvery-white, with purplish refiections, 
and garnished with the usual black bristles; front more dusky, with two rows of large, 
incurved bristles, interspersed, as usual, with numerous smaller ones, and divided by a 
smooth, depressed, dark brown stripe; occiput dark, with the three triangularly ar- 
ranged ocelli amber-colored; labium ferruginous, with hairs of same color; maxipalps 
ferruginous, with short black bristles; eyes smooth and dark purple-brown; antennz 
with the two basal joints brown, the second nearly thrice as long as first, the third 
darker, flattened and nearly thrice as long as second, the sete black; hind part of head 
covered with dense white hair. Thorar quadrate, polished, black, except at corners, 
which are brown, with a bluish cast inclining to pruinescence anteriorly, where alone 
the viitz are distinct; the usual transverse suture distinct, and the larger bristles 
numerous around border and in four lines on dorsum; scutel tinged with brown: 
wings fuliginous, almost opaque, veins brown ; alulz dull white; legs strongly bristled, 
black, with ferruginous pulvilli. Abdomen stout, first and second joints deep blue- 
black, third and last joints golden-yellow, with only the posterior borders black ; two 
stout medio-dorsal bristles from posterior edge of jts 1 and 2, (stoutest on 2), and aring 
of them around 3 and 4. 

One 3 bred from Anisota rubicunda, and one captured by Mr. Lintner at Center, 
N. Y., in July. 

This is evidently the insect briefly characterized as Musca bifasciata by Fabricius, 
(Syst. Antl. No. 78), and subsequently more fully by Wiedemann, (Aussereuropeischer 
Zweifl. Ins., 11, p. 805), who, however, describes the 3rd antennal joint as four times as 
long as 2nd. Still later it was referred to the genus Nemorewa by Macquart, and to the 
genus Latreillia by Robineau-Desvoidy. The last named author again referred it toa 
still different genus, Lalage, (Dipt. des Env. de Paris, 1, p. 563), where it is described 
from Fabricius’s typical specimen as having a golden band around the middle of the 
second and third abdominal joints. The genus Lalage is founded on the ‘‘ absence of 
bristles on the apex of the first abdominal joint,’’ so that I can not see how our insect 
could be referred to it, Macquart gives good reason for believing that his Senometopia 
bicincta and R-D’s Belvosia bicincta represent the female, and, consequently, unites them 
into one species, under the name of Belvosia bifasciata (Dipt. Ex. Tom. I, Part 3, pp. 
55-7). 

The female (which I have not seen) differs in the somewhat broader face, in the 
3rd joint of antenne being only twice as long as the second, and in the abdominal 
bands being white instead of golden. 

We thus see that this one species has been construed to represent four modern 
genera, and, though this may well be called pretty fine hair-splitting, the different 
characters which gave birth to it are important and conspicuous compared to those 
upon which some of our modern genera in other Orders have lately been founded. Is 
it any wonder, therefore, that the field-naturalist should get heartily disgusted at such 
unnatural, so-called generic distinctions ! 

It may be well to add that Meigen (Beschr. d. bek. Eur. Zweifl. Ins. Vol. IV, p. 381) 
described (in 1824) a Tuchina bicincta, which has a white ring around the base of the 2nd 
and 8rd abdominal joints ; and that Macquart’s figure of Belvosia bifasciata (sex not 
indicated) shows the head and face, and the abdominal bands much narrower than in 
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my o. If, in the future, the specimen here described should prove distinct, it may be 
called auricincta, by which MS. name it has been ticketed in my cabinet. The fact 
mentioned by Macquart that, though found more particularly in Brazil, Belvosia bifas- 
ciata has been received from Philadelphia, and bred from Citheronia regalis, would 
strongly indicate that we have to do here with the same species, and that the differences 
just noticed are either defects in the drawing or variations. In the captured specimen 
in my possession the characteristic golden bands have become effaced by greasing. 


Finally, the same little friendly Ichneumon-fly, (Zimneria fugi- 
tiva, Say, Rep. 4, p. 41), which was already known to breed in a closely 
allied congener, (Dryocampa stigma, Sm.), has been bred from it by 
my lady correspondent, Mrs. Mary Treat, who has forwarded me speci- 
mens. The larva of this parasite forms its own cocoon within the dis- 
emboweled skin of its victim, which it kills almost alwaysin the third 
stage. 


REMEDIES. 


This insect is seldom so exceedingly abundant two years in succes- 
sion. In 1867 it stripped the soft maples around Peoria, Galesburg, 
Princeton and Monmouth, in Illinois, but attracted no particular atten- 
tion the following year. The worms hold on to the tree tenaciously, 
and are not easily jarred down; and, before entering the ground, they 
scatter great distances away from the trees, so that it is impracticable 
to hunt for and destroy them while in the chrysalis state. The best 
way to counteract their injuries is to keep a close watch for the moths 
and eggs during the latter part of May, when they may be destroyed 
in great numbers. The worms, when about to leave the trees, may 
also be entrapped, by digging a trench either around the individual 
tree or around a grove or belt. The trench should be at least a foot 
deep, with the outer wall slanting under. Great numbers of worms 
will collect in it, or bury themselves in its bottom, and may easily be 
killed. 





INNOXIOUS INSECTS. 


THE HELLGRAMMITE FLY—Oorydalus cornutus (Linn.). 


(Ord. Neuroprmra, Fam. SraLipz.) 


[Fig. 69.] 
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This immense fly and its larva have been sent to me by Walker 
Evans, of Moselle, R. H. Pleasant, of Louisiana, and others in differ- 
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ent parts of the State. It is the largest of our Nerve-winged insects, 
and is tolerably common throughout the Eastern and Middle States, 
and into Ontario. It is so conspicuous and so characteristically 
marked that, with the accompanying figures, which are of natural 
size, no detailed descriptions are necessary. 

(Fig. 70] Its eggs (Fig. 70) are oval, about the size of a radish seed, 
afl and of a pale color, with some dark marks. They are depos- 
ited in the summer months in closely-set patches of fifty and 
» upward, upon reeds and other aquatic plants growing along 
#% running streams, and the newly-hatched larvzx drop or crawl 

> immediately into the water, which they inhabit till the end 
+” of the following spring. The young larva has not been de- 
scribed, but, judging from analogy, it will resemble the full- 
grown form, (Fig. 69, @), which is of a dark-brown color, 
variegated with lighter brown—the abdominal joints being 
tough and leathery, and the head and thoracic joints horny 
and polished. 

Most aquatic larvze transform to the pupa state within the 
water, but this larva quits the water when full-fed, as do the 
others of the same family, and crawls about for days seeking a place 
wherein to transform. We find, therefore, that nature has abundantly 
fitted it for living in both elements, by giving it, first, two rows of nine 
breathing holes or spiracles, placed in the usual way along the sides 
of the body, (the first between joints 1 and 2, and the others on the 
anterior portion of joints 4-10), which enable it to breathe out of the 
water; and, secondly, two sets of nine gills or branchia, which enable 
it to breathe in the water. ‘These gills or respiratory filaments are 
placed just below the spiracles, and one on each side of each abdom- 
inal joint, except the 9th, and on the terminal subjoint. They are 
more or less covered with fine hairs, (inadvertently omitted in the 
figure), and between them may be noticed small tufts of such hairs. 
Besides these lateral filaments, there is, ventrally, a pair of rust- 
brown, spongy masses of short fibres, one on each side of joints 4-10, 
and a somewhat similar central patch on the terminal joint and sub- 
joint. Dr. Hagen supposes these to be the true gills, but they may 
be looked upon as accessory gills. The lateral filaments assist in 
swimming, and we shall also notice, at the tip of the body, a pair of 
curved, double hooks, which assist in climbing or in moving back- 
ward. 

This larva feeds on other aquatic insects, such as the larve of 
May-flies (Aphemera family) Shad-flies (Perla family), ete. It abounds 
most in rapid-flowing streams, and generally in such as have a rocky 
bottom, upon which it moves slowly about. After leaving the water, 
about thet beginning of June, it travels, in the night-time, some- 
times to comparatively great distances—having been found nearly a 
hundred feet from its former habitat. At this season, it is sought as 
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fish-bait, and is called by fishermen a “crawler” or “hellgrammite.’ 
It can pinch with its formidable-looking jaws, but not forcibly enough 
to draw blood. Mr. Walsh mentions a most curious incident in con- 
nection with its larval wandering,* which I quote in full: 

“A most respectable man, who keeps the toll-bridge over Rock 
River, where this insect is very abundant, informed me that on seve- 
ral occasions its larvee had fallen down one of his chimneys. His idea 
was that they must have bred there, but that, of course, is out of the 
question. The statement was confirmed by his wife, and I have no 
doubt of its truth. In 1863,I threw a larva of this insect into the 
Mississippi to examine into its customary mode of progressing in the 
water, which, as I found, was by crawling along the bottom, not by 
swimming. As it emerged from the water, it climbed with ease up 
the stump of a large white elm, which was stripped of its bark, and 
as smooth as any carpenter could have planed it. The stump was 
three feet high and upright, and when it had reached the top it com- 
menced descending on the opposite side; but, after a while, lost its 
foothold and fellinto the water again. The pair of 2-clawed appen- 
dages at the tail are used with much effect to assist it in climbing. 
The building which it must have climbed to reach the chimney, down 
Which it is stated to have fallen, was only a low, one-story wooden 
one. 

In preparing for the pupa state, this larva burrows into the earth, 
where it forms,an oval cell, or hides under some large stone, piece of 
wood or other substance. Here,in about two weeks, it casts its tough 

[Fig. 71] larval integument, and assumes the form of figure 
71, lying in a curved position in its cell, with the 
head, wing-pads and legs deflexed on the breast. 
Figure 69, 6, was made from a spread and straight- 
ened skin before I had become acquainted with the 
living larva; and though it does not convey a truth- 
>) ful impression, will serve to better display the ap- 
} pendages, The color is yellow, with traces of the 
brown mottling of the larva, rudiments of the lateral 
appendages, but not of the spongy masses, and a few 
hairs scattered over the exposed parts. The spiracles are more con- 
spicuous, and the upper jaws stronger and olive-green. The pupa 
state lasts but a few days, and the perfect insect issues during the 
month of July. It is nocturnal in habit, and hides, for the most part, 
in obscure places during the day. It is sluggish at this time, and, if 
approached, will drop sooner than fly, or raise its head and abdomen, 
and open its jaws menacingly. 

There is no perceptible sexual difference in larva or pupa, unless 
it is, as stated by Haldeman,} in the rather larger size of the jaws of 
the male. This similarity of the sexes, especially in the pupa, is the 
more remarkable that in the imago state they differ so greatly. The 








* Proc. Phil. Ent. Soc., Vol. Il, p. 265. 

} History and Transformations of Corydalus cornutus, by 8. S. Haldeman, A.M., communicated 
to the ‘‘American Academy of Arts and Sciences,’? Noy. 18th, 1848. In this paper the transformations 
of the species are for the first time given, and the anatomical structure well illustrated. 
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male (Fig. 69, c) is remarkable for having his upper jaws — which in 
the female (Fig. 69,7) are normal and fitted for biting — prolonged into 
incurved, prehensile appendages of the form of a grain-cradle fin ger, 
and smooth and cylindrical, except at tips, which are pointed and mi- 
nutely notched. As Mr. Walsh first pointed out,+ this modification is 
evidently to enable him to embrace the soft body of the female, as it 
can not well have any otheruse. The body of the Hellgrammite fly is 
soft, and were the jaws of the male horny, and armed with teeth, in 
securing the female they would injure her, and thus defeat rather than 
aid procreation. In the large Stag-beetle or “ Buck-bug” (Lucanus 
elaphus Linn.), on the contrary, where both sexes have very hard, 
horny bodies, the upper jaws in the male are greatly prolonged, but 
very stout, and armed with sharp prongs, the better to enable him to 
seize the female. 

In these two cases we see how wonderfully the homologous or- 
gans have been modified in opposite directions to accomplish the 
sameend. We find in Nature innumerable such curious contrivances 
and modifications, which at once excite our wonder and admiration. 
To quote Mr. Walsh’s own eloquent words: ‘In so elaborate and 
diversified a manner does Nature adapt her plans and patterns to the 
ever-varying conditions of animated existence; and with such con- 
summate care has she provided that the great fundamental law shall 
everywhere be effectually carried out —* Increase and multiply and 
replenish the earth.’ ” 

It is worthy of remark that in both these large insects in which 
the male upper jaws are so modified, this sex is far more common than 
the other. Itis probably owing to the fact that the female seldom 
wanders away from her breeding place, and is, therefore, less often 
seen than her more restless and adventurous mate. 


THE GOAT-WEED BUTTERFLY—Paphia glycerium Doubleday. 
ADDITIONAL FACTS IN ITS HISTORY. 


In my second Report (pp. 125-8) I gave an 
-\ illustrated account of this insect, which was, how- 
‘3 ever, incomplete, and in some few respects im- 
perfect. Having since reared hundreds from the 
egg to the imago state, and otherwise carefully 
observed its habits, I am now able to supplement 
and complete the natural history of one of the 
mae ee our N. A. (Ce. 











wPractical Entomologist, Vol. I, p. 107. 
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THE EGG. 


The egg, now described for the first time, is usually fastened 
singly, (though I have found as many as six on one leaf,) and not very 
firmly, to the under sideof a leaf. Itis perfectly smooth, shiny, globu- 
lar, translucent, pale yellowish-green, and 0.035 inch in diameter— 
often (unnaturally) flattened at top. It has always hatched, with me, 
within five, and sometimes in four days after deposition. 

Thus, while the larva of Paphia reminds us of Goniloba and the 
chrysalis of Danais, the egg recalls Papilio. 


THE LARVA. 


The newly hatched larva is of the same color as the plant, and 
invariably commences feeding at the tip of a leaf, stripping it down 
the midrib, upon which, between meals, it rests exposed, (lig. 72, a), 
and in this respect much resembles the young Limenitis dissippus at 
the same age. The leaf-case which it inhabits later in life is not 
made till after the first, and sometimes not till after the second, molt ; 
and from the facts that the young larva does not need it, and that the 
full-grown larva is often seen feeding under a broiling sun, I infer that 
the case is not so much intended for shelter, (the opinion formerly 
held), as for a shield against enemies, hereafter mentioned. 


Larva CHancus.—In the first stage the mature characteristics are already indi- 
cated, and there is less change in this than in most Lepidopterous larvee with which I 
am familiar. The form is less cylindrical, and the head is smoother, with the tubercles 
sub-obsolete (Fig. 72, 6); but it issimilarly mottled with brown. The ocelli—5 in num- 
ber, 8 of them larger than the others—are black, and placed some distance back of the 
antennz ; the sutures are well defined by dark lines, and there is a dark line on the 
neck, behind the head. The papillz on the body are Jess numerous, and arranged more 
in transverse rows, there being four tolerably distinct transverse wrinkles to each joint. 
The dark spots between the papille, and which are mere surface marks, though minute, 
are distinctly visible, and two of the pale dorsai papillz on the anterior wrinkle of each 
joint are larger than the rest. In the second stage the head (Fig. 72, d, enlarged) is 
more warty and more bilobed, with the three black ocelli still more separated from the 
others; it is pale laterally and behind, but dark on the flattened face, with the papillze 
white, and conspicuous among them four large conical ones, ina transverse row, above 
epistoma, which is itself marked with a more or less cordate, pale figure, and another 
V-shaped, narrower, pale line along tlfe suture; on the top are two prominent, black, 
bluntly-bifid tubercles, with two smaller but similar white ones between and just be- 
hind them, and laterally between them and the ocelli a simple, conical dark one. On 
joint 5 dorsally, and 8, 9 and 10 laterally, there is considerable black between the pa- 
pill, while the whole dorsum of 11 and 12 is dark, and the anal shield is brownish: 
the four more or less distinct transverse rows of papillz to each joint are now inter- 
spersed with more minute ones. In the third stage the head is proportionally larger 
than’before, with the tubercles relatively reduced in size, and some of the formerly 
white ones are fulvous, except at tip. The papille on the body are more numerous, 
with the intervening non-elevated dots, pale rust-brown. Usually these coalesce into 
3 darker spots dorsally on joint 5, and into one each side of 8, 9 and 10, (Fig. 72, ¢, en- 
larged), while the dorsum of 11 and 12 is frequently black. In the fourth stage the 
tubercles of the head are again reduced (Fig. 72, e, enlarged) very much as in the first 
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stage; the papille are more numerous and more uniform in size, and in some specimens 
sub-obsolete; the dark markings are more often lacking, as before described, (Rep. 2, p. 
127), but sometimes so prominent as to give the worma brown hue. Considerable varia- 
tion in the markings of the head may also be noticed in different individuals of the 
same age. 


, Like the larva of the Archippus butterfly, it goes through but 
three molts, and, like that larva, it furnishes an excellent illustration 
of the fact that the head increases in size between the molts. it ma- 
tures very rapidly, and often acquires its full growth within three 
weeks. In suspending for the transformation to chrysalis, the body 
is bent almostin a circle, the head being brought close to the anus; and 
so rapid is the transition, during hot weather, that by five o’clock p.m., 
I have had the dry and hardened chrysalis from larve which were not 
suspended till 10 a. m., of the same day. During the suspension of 
the larva, a pale transverse elevation (corresponding to that of the 
future chrysalis) appears distinctly across the middle of joint 7, and 
itis very patent that the head of the chrysalisis formed under the 
head of the larva—that the pro, meso and meta-thorax correspond to 
joints 1,2 and 3, and that the second pair of larval spiracles is covered 
by the hind wing-sheaths in the chrysalis, while the ninth larval pair 
becomes obsolete and closed. 


The transverse ridge across the abdomen, and the ridges around the wing-sheaths 
and the head, are white, with a lilaceous tint in the fresh chrysalis, and the dusky spots 
are arranged in eight longitudinal rows, two dots to a joint. The anal clasp consists 
of a rounded knob, densely covered with short, dark brown barbs, and connected with 
it ventrally is a conspicuous black cordate mark. 


NEW FOOD PLANT. 


The Goat-weed occurs very sparingly in the immediate Fieinity 
of St. Louis, and not till we reach Highland, Illinois, on the Vanda- 
lia railroad, is it found in profusion. The butterfly is, nevertheless, 
quite common. Suspecting, from these facts, that it must breed on 
some other plant, I soon discovered such to be the case. While Cro- 
ton capitatum is rare, another species of the same genus, the Croton 
monanthogynum Michx., is very abundant, and especially just over 
the river, at Hast St. Louis. This plant is rather more woody, grows a 
little lower, and has a much smaller, deeper green leaf than capita- 
tum; and, though separated from Croton by some botanists, and 
called Engelmannia by one of them, Dr. Engelmann himself consid- 
ers if a good enough Croton. 

Unless very well grown on rich soil, several leaves are necessary 
to make a case, and the larva knows well how to adapt itself to the 
circumstances. 

The perfect imitation of the food-plant by the larva is remarkable, 
for those found on capitatwm are generally paler than those on mon- 
anthogynum. It is upon this last plant, later in the season, that I 
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have found so many dark specimens, the dark spots characteristic of 
the third stage enduring till the fourth, and the purple-brown freck- 
lings between the papillz so numerous as to make the sides, more 
especially, quite dark. Suggestively enough, the leaves of the plant at 
that season are almost universally covered with freckles of exactly 
the same color. On this plant, also, the chrysalis is invariably sus- 
pended urder a parasol of leaves connected by silken threads, and 
so effectually is it hidden from view that a person not acquainted 
with the insect might travel for a day over ground where he would 
necessarily disturb one at every step,and yet remain perfectly uncon- 
scious of the fact. 


TWO BROODS EACH YEAR. 


It is generally believed that the species is single-brooded ;* but 
this is evidently amistake. Though I have not reared one generation 
from the other, I have no doubt that, like Archippus, it is double- 
brooded, because I have watched females depositing the fore part of 
September, which, from their fresh appearance, could not have hiber- 
nated. The females, in all probability, deposit as soon as the food- 
plants appear; and as this is rather late in the season, we seldom find 
any larvee before the middle of July. Butterflies are produced from 
this first brood of larvze during the month of August, and during that 
month, Septemker and often into October—or until the plants dry up 
or are frozen—the insect may be found in all stages. Last year, on 
the 3rd of October, I found eggs and young larvee, which were doomed 
to a sorry death, since a few days later a frost killed and blackened 
the plants upon which they occurred. The second brood of worms, 
as would naturally be expected, is far more numerous than the first, 
and, aSin so many other species, the two broods doubtless overlap 
each other. 


ITS WINTER QUARTERS. 


That, as with Archippus, the butterflies hibernate, there is no 
longer any doubt whatever, as I have kept them throughout the winter, 
and so has Mr. Muhleman. Mr. Hayhurst also writes:+ ‘* During 
winter, (1870,) in February, a tree was felled on the line of the rail- 
road on which I was at work. As it fell it split open and was found 
to be hollow. The cavity was partly filled with dirt and hickory-nut 
shells; but among the stuff that fell out were some twenty butterflies, 
mostly Vanessas—Antiopa and Atalanta. But among these were 








*Mr. L. K. Hayhurst, of Sedalia, writes to Mr. Wm. H. Edwards (Butterilies of N. A., Vol. I, 
p- 139,): ‘This species has but one brood.’’ Mr. J. R. Muhleman (ibid) writes : ‘‘I am satisfied there 
isbutone brood.’’ I think I can safely say that Mr. Muhleman is now of a different opinion, having 
himself had the chrysalis as early as the 5th of August. ° 


+In Edwards’s ‘‘Butterflies of N. A.,’® previously mentioned. 
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seven specimens of glyccrium.” In the fall of the year this butterfly 
is of frequent occurrence around persimmon trees, attracted by the 
sweet of the cracked and ripened fruit. Later in the season it con- 
gregates in small bevies around willows, collecting on wounded parts 
of the boughs, where the sap is exuding; and such congregations are 
usually accompanied by a few Graptas. The flight of Paphia is 
swift and strong, and specimens are difficult to capture. They rest 
suddenly, and then the leaf-like form and protective coloring of the 
fast-closed wings effectually screen them from sight. Faded, and 
often dilapidated, specimens may be seen flying, on warm days, early 
in the month of April. 


NATURAL ENEMIES. 


I have, on several occasions, found the newly hatched larva stiff 
and dead—apparently ichneumonized. The Spotted Ladybird ( /Z/ip- 
[Fig. 73.] podamia maculata, Rep.1, Fig. 49)is abundant tn 
all stages on Croton,and probably feeds on the 
eggs and young larve of Papfza, as well as 
upon a pale Aphis commonly found on the plant. 
In the breeding cage I have also had the eggs de- 
stroyed by Syrphus larve, while several insecti- 
vorous wasps, and notably the Painted-wing 
Digger-wasp, (Ammophila pictipennis Walsh, 
Fig. 73), are constantly seen exploring the Paphia-- 
inhabited plants. But the most persistent of the enemies is the self- 
same Zachina archippivora, (Rep. 3, p. 150), which infests Danais 
Archippus, and which I have bred quite numerously from late speci- 
mens of Paphia—the parasites issuing from their victims, sometimes 
while these are in the larva, but more often after they have assumed 
the chrysalis state; then entering the ground and issuing as flies early 
the following spring. 





ON A 


NEW GENUS IN THE LEPIDOPTEROUS. FAMILY 
TINEIDA: 


WITH 
REMARKS ONTHE FERTILIZATION OF YUCCA. 


[Read before the St. Louis Academy of Science, at its regular meeting, September 2nd, 1872.] 


PRONUBA. Noy. Genus. 


Generic CHARACTERS.—Front wings (Fig. 74, h) elliptical, the apex subacuminate ; 
dise closed, though somewhat indistinctly between marginal veins 5-8: 12-veined, ex- 
elusive of submedian (1 a); costal vein stout, connected with subcostal near base, and 

[Fig. 74.] not extending beyond middle of wing; 
the subcostal vein sends, from about 
one-fourth its length from base, a 
branch which reaches costa where the 
latter commences to round off; it also 
sends, from about the middle of the 
wing,+ea branch through the discal 
space, forming an accessory discal cell, 
and sometimes considerably passing 
the dise, and forking outside, so as to 
form marginal veins 7 and 8, though 
more often forking just at the trans- 
verse discal vein; a feeble disco-longi- 
tudinal veinlet starts independently 
near the base, forks near the middle, 
and forms a second accessory discal cell; submedian vein distinet only near the margin, 
and indicated by an opaque line along the basal half of the fold; internal vein feeble, 
and bifid at basal third. -Hind wings (Fig. 74, 7) broad, subacuminate at tip ; shoulder 
slightly produced and armed, in the 6‘, with a long spine, and in both sexes with a tuft 
of long scales ; 8-veined, exclusive of submedian, (1 a), which is distinct; dise entire ; 
costal vein extending three-fourths the length of wing; an independent, feeble, 
disco-longitudinal veinlet, forking about the middle of the wing, the upper branch 
sometimes considerably passing the disc, and then forking into marginal veins 5 and 6, 
but more often forking at transverse vein ; internal vein feeble and simple. Head (Fig. 
74, a, Q ) free, sparsely haired; epicranium flattened or depressed; ocelli obsolete ; 
clypeus large; eyes round and salient; antenne filiform and simple in both sexes, nearly 
one-half as long as front wing, the basal joint long, bulbous, and twice as stout as the 
others ; maxillary palpi (Fig. 74, 6) very long, 5-jointed, the basal joint in the Q produced 
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into a long, stout, cylindrical, prehensile tentacle, armed with spines springing from flat- 
tened tubercles (c); this joint in the 3 a mere blunt-pointed tubercle (Fig. 74, d); the other 
joints almost smooth; 2nd, short, stout, and directed backward ; 38rd, more slender, 
and as long again as 2nd; 4th, thrice as long as38d; 5th, as long as 2nd, slender and 
subfusiform ; labial palpi (Fig. 74, 7) moderately covered with hair-like scales, reaching 
nearly to base of antennze ; 8-jointed; basal joint curved and stout; 2nd, half as long 
and straight; 3d, short and fusiform ; tongue long and smooth. Zegs with the usual 
single spur on the front, a pair on the middle, and two pair on the hind tibiae. Abdomen, 
© with the terminal joint laterally compressed, long, horny, bare; the sheath of the 
ovipositor acute; the ovipositor when extended very long, fine, and thread-like; ¢ 
shorter, blunt, and slightly swollen at tip; the genital hooks large, symmetrical ; the 
upper edge entire and thickened, the lower edge excavated about the middle, with a 
dark tooth in middle of excavation. 


Approaches in the venation of the wings such genera as Ana- 
phora Clem. and Amydria Clem., but is at once distinguished from all 
other known genera by the characters given, and especially by the 
maxillary palpi. The variation in the wing venation affords another 
illustration of the unsoundness of the principle of founding genera 
on the pterogostic characters alone, especially when taken from one 
or two individuals only. 


PRONUBA YUCCASELLA, Nn. sp. (Fig. 75, c). 


Average expanse, 2 Linch; 30.90 inch. Froxt wings, above, uniformly silvery- 
white, the scales loosely set ; fringes concolorous; beneath, pale fuscous, witha brassy 
[Fig. 75.] reflection; paler internally; fringes either concolor- 
ous or paler; costa with a brush of dark hairs. Hind 
wings semi-transparent, pale fuscous both above and 
below ; paler internally, the fringes white and the 
brush on shoulder dark. Head white; antenne and 
tongue dingy yellow; maxillary palpi of same color, 
with the exception of tentacle, which is darker; la- 
‘bial palpi with scales on 2nd joint dark brown above; 
eyes black. Thorax white. Legs dingy yellow, more 
or less covered with pale scales. Abdomen with the 
terminal jointin Q always bare, with the exception 
of a few short, stiff hairs near tip, and the scales on the other joints very loosely at- 
tached. 
Described from 9 d's, 15 Qs. 





I take the present occasion to describe this new genus, not be- 
cause it is so characteristic and anomalous, but because, firstly, the 
species belonging to it has such very interesting habits ; andsecondly, 
there is much yet to learn of these habits, and I wish to draw the at- 
tention of entomologists to the subject. 

Of late years, and more especially since the publication of Mr. 
Charles Darwin’s interesting work on the fertilization of Orchids,* 
we have come to understand more and more the important part which 





* On the various Contrivances by which British and Foreign Orchids are fertilized by Insects 
London, 1862. 
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insects play in the fertilization of plants; and the old idea, that color 
and perfume in flowers were intended for man’s especial pleasure, is 
giving way to the more natural and philosophic view that they are 
useful to the plants by attracting the needed insects. 

In Dr. Asa Gray’s recent little work, “ How Plants Behave,” etce., 
instances enough are given, in an admirably plain and lucid style, to 
show the manner in which many flowers are curiously and elaborately 
constructed so as just not to do of themselves what must necessarily 
be done for them in order to prevent degeneracy or extinction of the 
species. Some plants, as Fritz Miller proved, are so self-impotent that 
they never produce a single seed by aid of their own pollen, but must 
be fertilized by that of a distinct species, or even of a supposed dis- 
tinct genus; while in some cases the pollen and stigma mutually act 
on each other in a deleterious manner.* The wind jis an important 
agent in the fertilization of certain plants, and some are fertilized even 
by the higher animals; but by far the greater number are fertilized, 
or more strictly speaking, pollenized, by insects; while the number of 
species (termed ELntomophile by Delpino) which absolutely depend 
for pollenation on insect agency is not inconsiderable. These insect 
pollenizers belong to several Orders, but mostly to the Hymenoptera 
and Lepidoptera. A familiar example is furnished by our milk-weeds 
( Asclepias), the pollen-masses of which may often be found adhering 
in pairs to thelegs of bees and other insects, and sometimes in such 
quantities as to prove areal detriment and incumbrance to tle bearers. 
Every year I receive specimens of such pollen-burdened bees, which 
are generally supposed to be infested with some parasite; and Mr. 
James D. Meador, of Independence, lately sent me a very gloomy ac- 
count of the dangerous condition of his apiary from this cause. Hach 
of the numerous flowers which constitute the well-known umbels is 
curiously constructed so that the pollen-masses, which look like little 
flattened, ovoid pieces of wax,can only come in contact with the 
stigma by artificial means; and we find that they hang by a bent stalk, 
attached to a flattened, ovoid, brown organ, having a cleft which 
catches the claws or tarsal hairs, or the fine hairs surrounding the 
trophi, of insects climbing over the umbels. 

With most of the plants of this kind now known, fructification 
may be brought about by the aid of more than one species of insect; 
and none, perhaps, offer a more striking instance of dependence, or 
more curious floral mechanism to allure, than do the Orchids. They 
display an infinitude of curious contrivances and adjustments for the 
purpose. In the genus H/abenaria, for instance, the peculiarities of 
which are described by Dr. Gray, we find flowers that, in some cases; 
strongly recall butterflies; a separate pocket for the nectar; the pol- 
len bound together in masses by elastic threads, so as to lessen: the 





* See Darwin’s ‘‘ Animals and Plants,’’ etc., IL. p. 152. 
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chances of loss; and the base of the stamens forming flattened, sticky 
discs, placed in the best possible position for adhering to the head 
parts of a moth or butterfly endeavoring to reach the nectar. In all 
these features, and others that might be mentioned, there is remark- 
able adaptation; and the flowers of many species, as they unfold their 
petals, seem not only to invite, but to court and crave, the interven- 
tion of some scaly-winged marriage priest of “glorious color and 
glistening eye,” who shall at once procure a suitor and perform the 
nuptials. 

Yet here we have adaptation of the plant only, and, except in 
one or two rare instances, as, for instance, in that of a Madagascar 
Orchis (Angrwcum sesquipedale), where the nectary is so deep that 
its nectar can only be reached by a moth with a very long tongue, 
our Orchids are not dependent for pollenation on any one Lepidop- 
terous species, but may be aided by many which have tongues of suf- 
ficient length. Our Yuccas, on the contrary, seem to depend for 
assistance, so far as we now know, on the single little Tineid which I 
have described, and, for this reason, are among the most interesting 
of entomophilous plants. At least such is the case with the capsule- 
bearing species, i. e., those which have dry, dehiscent pods; and I 
will here premise that my observations have been made* upun a fila- 
mentose-leaved species in common cultivation about St. Louis, and 
which Dr. Engelmann takes to be ¥. puberula or Y. glauca. 

Dr. Engelmann has made some interesting observations on the 
fertilization of Yucca,+ and to him I am indebted for drawing my 
attention to the fact that the plants of this genus must rely on some 
insect or other for fertilization. The sagittate anthers open a little 
earlier than does the perianth, and expel the pollen grains, which, 
being glutinous, remain attached in different sized lumps to the inside 
of the flower. The stigmatic tube contains nectar, and is connected 
with the ovarian cells, and the pollen must be introduced into the 
tube, but can not be so introduced without artificial aid. 

There are several insects that frequent our Yuccas about flower- 
ing time. Some, doubtless, feast on the pollen, while others feed 
either by gnawing into the young fruit or pumping the juices there- 
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* The fructification of such Yuccas as bear fleshy, pulpy fruit, of which Y. aloifolia may be taken 
as the type, has not been studied; but, even with this last-mentioned species, the facts, so far as 
known, strongly indicate that Pronuba is principally if not solely instrumental in bringing it about. 
Its seeds are infested with our Pronuba larva, though not to the same extent as those of the dehiseent 
species. It would be premature to speculate until we have further facts ; but it is not at all unlikely 
that the seeds of the fleshy pods are less congenial to the larvee, and that a smaller percentage is pro- 
duced from the eggs consigned to such pods by the moth. In addition to the Pronwba larva in the seeds, 
the fruit of Y. aloifolia nourishes a smaller, white, apodous larva, which is found in the pulp, some- 
times in considerable numbers. It may be traced from slight depressions on the outside, and shows 
Hymenopterous affinities. It occasionally gnaws into the seed from the outside, but its legless char- 
acter will at once d stinguish it from the larva of Pronuba, which will be described further on. 


+ See Bulletin of Torrey Botanical Club, Vol. IJ, No. 7. 
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from ;* but the only insect which I have found actively engaged in 
the pollenation is our little Tineid, which may be known in popular 
language as the Yucca Moth. 

During the day-time, we may, by knowing what and where to seek, 
often find this moth, either singly or in pairs, resting with folded wings 
(Fig. 75, 6) within the half-closed flowers. It is then not only hidden, 
but well protected by the imitative color of the front wings with that 
of the flower. If we visit the plants after 

cay aes Ca Las the garish day 

Has sped on his wheels of light away,”’ 
and when, with full-blown perianths, the Yucca stands in all her 
queenly beauty, and sends forth her perfume more strongly upon the 
night air, we shall, with a little patience, meet with this same moth 
flitting swiftly from flower to flower and from plant to plant—the 
dusky nature of the hind wings and of the under surface of the front 
wings almost completely ‘offsetting and neutralizing, when in motion, 
the upper silvery whiteness of the latter, and thus still rendering the 
insect a little difficult of detection. It is principally the male which 
we thus see flying, and, by aid of a “bull’s eye,” we shall find the 
female for the most part busily at work in the flowers. He, with 
stronger wing-power, can afford to pass in the most pleasurable way 
the few brief days allotted him; but she is charged with a double 
duty, and loses little time in its performance. 

Before she can carry out the maternal task of continuing her race, 
she must act as foster-mother to the plant in order to insure a proper 
supply of food to her larvze, which feed on its seeds. With her max- 
illary tentacle, so wonderfully modified for the purpose, she collects 
the pollen in large pellets, and holds it under the neck and against 
the front trochanters. In this manner she sometimes carries a mass 
thrice the size of her head (Fig 74,a@ 2. Thus laden, she clings to the 
top of the pistil, bends her head, thrusts her tongue into the stigmatic 
nectary, and brings the pollen-mass right over its mouth. In this 
position she works with a vigor that would indicate combined pleasure 
and purpose—moving her head and body from side to side, and appa- 
rently making every effort to force the pollen into the tube. Such is 
the method by which our Yuccas are fertilized. 





*I have taken the following insects from the flowers: CoLEoprmra—Anthonomus signatus Say, 
whose larva I have known to feed on certain Aphidan Hickory galls—Chauliognathus Pennsylvanicus 
(DeGeer), and C. marginatus (Fabr.). Both these insects have the maxillx peculiarly modified into 
slender, pilose, extensile setz or feelers, which doubtless resemble in function the tongue of moths, 
and enable them to lap honey. I once thought these might have something to do with the pollenation 
of the plant, and possibly they do in a small degree; but I could neyer find them near the stigma, and 
their sole object seemed to be to feed upon the pollen, for which purpose their jaws are well suited. 
They are found on a variety of pollen-bearing plants, such as Spir@a, Rubus, Solidago, etc., while as 
larvae they are carnivorous—the first named being one of the principal enemies of those notorious fruit 
depredators, Conotrachelus nenuphar (Herbst) and Carpocapsa pomonella (Linn.)—Euryomia melan- 
cholica Gor. & Perch, a chafer very fond of eating into the flowers and fruit of a variety of plants. 
Hereroprera—Lygus robinie Uhler—Orthotylus discoidalis Unler—Cyllocoris scutellatus Uhler—Theog- 
nis phyllopus Uhler (=albicinctus Say). The last is notably found on Yuceas, but the others more com- 
monly on other plants, and they all derive nourishment by puncturing and sucking—their punctures 
causing liftle rusty specks on the fruit. 
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The foregoing account of the insect’s habits is founded on re- 
peated observation; but we now come to that portion of its career to 
which I more especially wish to call attention, and which must be 
considered hypothetical until confirmed by future investigation. Yet 
I feel as certain of the correctness of my conclusions as though they 
had been demonstrated. 

For want of sufficient time, I have been unable to catch the moth 
in the act of oviposition; but from careful examination, I am satisfied 
that the eggs are not deposited on the outside of the fruit. They are 
either thrust into it from the side or from the stigmatic opening, fol- 
lowing, most probably, the course of the pollen tubes. I strongly in- 
cline to the latter view, for, though many Lepidoptera are furnished 
with extensile ovipositors, which enable them to thrust their eggs into 
crevices and other orifices, I know of none which actually puncture. 
Nor have I been able to discover any trace of punctures leading to 
eggs. 

Neither have I been able to discover the egg zn situ ; which is 
not to be wondered at, however, as when examined in the female ab- 
domen it is found to be long, narrow, soft and flexible, and of the ex- 
act color of the flesh of the young fruit. The ovipositor is so very 
fine and extensile that it may be thrust into the most minute and nar- 
row passage. 

If, a day or two after the flowers have withered, (between June 15 
and July 5in the latitude of St. Louis with the species mentioned), 
we carefully dissect the young fruit, we shall often find it to contain 
from one to a half dozen, but more generally two, young larve. They 
are always found within the nascent seed, and their bodies are, at this 
time, so much of a color and consistence with the surrounding pabu- 
lum, that we could hardly detect them but for the comparatively 
large, dark jaws. The larva retains its white color till after the last 
molt, when it acquires the carneous tint so common, at that age, to 
fruit-boring moth larve. It is then characterized as follows: 


Description or Larva.—Average length 0.55 inch. Broadest on thoracic joints, 
thence gradually decreasing to extremity, which is quite small. (Fig. 75, a). Color 
carneous, With a paler greenish tint below. No piliferous spots, but a few very minute 
and short stiff hairs springing from the ordinary positions of such spots. A transverse 
dorsal wrinkle, on each of the principal joints, more or less distinctly divided in two 
by a medio-dorsal depression, which is sometimes slightly bluish. Joints deeply incised 
and with a lateral, substigmatal, longitudinal wrinkle. (Fig. 75, d). Thoracic legs 
stout, but short, with three joints andaclaw. No prolegs. Stigmata (9 pair) forming 
a small rufous circle on anterior portion of joints 1 and 4-11. Head (Fig. 74, e, f, A, ts 
j, k) partially retractile, copal-colored ; epistoma sharply defined ; labrum slightly: 
pilose ; mandibles stout, rounded, and with four acute teeth, each diminishing in size 
from without; maxillze with the inner lobe rounded and furnished with (usually 2) 
short fleshy hairs, the palpi 4-jointed, the terminal joint with bristles ; labium promi- 
nent, with the spinneret conspicuous and the palpi 2-jointed—the first joint long, with a 
fleshy hair at tip, the second small, spherical, and also terminating in a fleshy hair ; 
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antenne 2-jointed, the terminal joint witha bristle ; ocelli pale, around a dark crescent. 
Cervical shield flattened and not well defined. 
White when young. Mostly curved in the fruit like the larvee of Curenlionide. 
Described from many specimens. 


Two larvz are seldom found in the same seed-row, and each one, 
on attaining full growth, consumes only the inside of from fifteen to 
twenty seeds. Hach pod contains, on an average, upward of two hun- 
dred of these seeds, disposed in six rows, and might consequently sus- 
tain a dozen larvze; so that when, as is usually the case, there are not 
more than two such larvee to a pod, an abundance of perfect seed re- 
mains to perpetuate the plant. Yet sometimes every seed will be 
destroyed, especially in the species with smaller capsules. 

It is quite possible that the moth may, at times, introduce the 
pollen into the stigmatic tube without consigning any of her eggs to 
the fruit, and we should naturally expect to find some capsules unin- 
fested with her larvee. But I have this year examined hundreds of 
capsules around St. Louis, and some in South Illinois, and not more 
than four or five per cent. were uninfested. Sometimes every pod on 
the same plant had its worms, while at others half the pods on a given 
panicle would be free of them. From the very large per centage of 
infested pods, I conclude that oviposition naturally and He 
follows fertilization, unless the moth be disturbed. 

When mature, me larva bores a hole through the capsule, drops 
by a web to the ground, burrows a few inches below the surface, and 
constructs an oval cocoon of earth, lined on the inside with silk. 
Here it doubtless rests in the larva state through the fall, winter and 
spring months, and completes its transformations about the time the 
Yuccas begin to bloom; for it is a very general rule with Tineidz that 
when they hibernate in the preparatory state,it is as larvee—the term 
of the chrysalis state being brief. 

The only natural enemies of the larva that I yet know of are ants. 
These omnivorous creatures often get into the capsule and devour the 
worm when it is about to leave, and its burrow may frequently be 
found crowded with them. 

Though another year must roll around before the latter part of 
our Pronuba’s history, as here given, can be positively substantiated, 
let me hope that the next blooming-season of our Yuccas will find 
other eyes than my own watching her ways and methods. 

We have in this little moth a remarkable adaptation of means to 
anend. There is between it and its food-plant a mutual interdepend- 
ence which at once excites our wonder, andis fraught with interesting 
suggestions to those who are in the habit of reasoning from effect to 
cause. Whether we believe, as I certainly do, that this perfect adap- 
tation and adjustment have been brought about by slow degrees 
thrcugh the long course of ages, or whether we believe that they al- 
ways were so from the beginning,it is equally suggestive of that same 
law and harmony so manifest throughout the realm of Nature. 
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The peculiar structure of the flower which prevents self-fertiliza- 
tion, though on a superficial view it strikes one as a disadvantage, is 
in reality a great benefit; while the maxillary tentacle of the female 
moth is very plainly an advantage to her species in the “struggle for 
life;” and it is quite easy to conceive, on Darwinian grounds, how both 
these characters may gradually have been produced in the course of 
time from archetypal forms which possessed neither. These peculiar- 
ities are, moreover, mutually and reciprocally beneficial, so that the 
plant and the animal are each influenced and modified by the other, 
and the same laws which produced the beneficial specialization of 
parts would maintain them by the elimination of all forms tending to _ 
depart from them. 

t may be that the glutinous nature of the pollen renders consec- 
taneous its accumulation by the spinous maxillary tentacles of the 
female moth; and that, when she is sipping nectar, the vigorous work- 
ing of head and body from side to side is simply an effort to get rid of an 
incumbrance. It may be that all her actions are the result merely of 
“blind instinct,” by which term proud man has been wont to desig- 
nate the doings of inferior animals; but for my part, I have not been 
able to watch her operations without feeling that there is in all of 
them as much of purpose as there is in those of the female Pelopeus, 
who so assiduously collects, paralyzes, and stores away in her mud- 
dabs, the spiders which are to nourish her young; or in the many other 
curious provisions which insects make for their progeny, which, in the 
majority of instances, they are destined never to behold. Nor can I 
see any good reason for denying these lowly creatures a degree of con- 
sciousness of what they are about, or even of what will result from 
their labors. They have an object in view, and whether we attribute 
their performances to reason or instinct depends altogether upon the 
meaning we give to these words. Define instinct as “congenitak 
habit,” or “inherited association,” and most of the doings of the lower 
animals may be very justly called instinctive. But I can not help 
thinking that the instinctive and reasoning faculties are both present, 
in most animals, in varying proportion, the last being called into play 
more especially by unusual and exceptional circumstances; and that 
the power which guides the ¢ Pronuba in her actions differs only in 
degree from that which directs a bird in building its nest, or which 
governs many of the actions of rational man. 

I will conclude by referring to one practical phase of this subject. 
As the insect and its food-plant are inseparable under natural condi- 
tions, the former doubtless occurs wherever the latter grows wild. 
Pods of Y. angustifolia which I gathered on the Black Hills of Col- 
orada,in 1867, all show the unmistakable holes of egress of the larve; 
while those of Y. rupicola from Texas, of Y. Whipplei from Califor- 
nia, and of others from South Carolina and Texas, now in the herba- 
rium of Dr. Engelmann, all show this infallible sign of having been 
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infested. Through the courtesy of the same gentleman, I have also 
received the moth, taken around Yuccas, from South Carolina, and 
the pods of several species from the same State and from Texas, while 
the larvee were yet working inthem: There is every reason to believe, 
however, that beyond the native home of these plants the insect does 
not occur, except where it has naturally spread or been artificially 
introduced; and it is an interesting fact that, so far as 1am able to 
learn, the dehiscent species in the northern parts of this country and 
in Europe never produce seed. 
The cocoons containing the dormant larvae can be very conve- 
niently sent by mail from one part of the world to another, and by 
- their aid our transatlantic florists may yet have the satisfaction of get- 
ting seed from their Yuceas without any personal effort. 


—— 


[I have been led to reproduce this article from the Academy Trans- 
actions: first, because I wish to lay the facts before the reader; sec- 
ondly, because J fear that, through unavoidable delay in the publica- 
tion of said Transactions,it would otherwise not be given to the public 
in time to lead to relevant observations in other parts of the country 
the coming summer. I have given but an inkling of the interest at- 
taching to the subject, and made but a commencement in the record 
of facts. 

From an abstract of the paper, made at the Dubuque meeting of 
the American Association for the Advancement of Science last Au- 
gust, the leading thoughts have been published in several periodicals 
both of this country and Europe,and have elicited the following facts: 


J.W.B.,of Flushing, L.1.,says: “In my own garden, the Y. /ila- 

-mentosa, Gray, blooms and matures its seed annually. I have never 
been able to discover the intervention of any insect to assist fertili- 
zation, nor have J ever failed to secure the prompt germination of 
seed taken from any well-matured capsule.”—[ Bulletin Torrey Bot. 
Club, Aug. 1872. 


It does not strike me as strange that J. W. B. should have failed 
to observe the moth, when it had hitherto escaped the notice of both 
botanists and entomologists. As, however, after more carefully 
examining his capsules, he subsequently found the perforations of the 
larvee, (zbid, Nov., 1872), he will no doubt find the moth next year by 
properly seeking it. , 


Three large plants of the Adam’s-needle, or Beargrass, ( Yucea 
filamentosa), in our garden near New York, produced fine clusters of 
‘capsules this autumn; upon examining them we found that apparently 
every seed-vessel either contained an insect, or had a hole showing 
where one had escaped. The capsule of this Yucca consists of three 
cells, and generally but one ef them was inhabited by the larva, 
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which destroyed the seeds in that, while the contents of the other 
two cells were untouched. All the capsules were one-sided or con- 
torted, owing tothe presence of the caterpillar. * * * A very 
observing friend who made extensive experiments with seedling 
Yuceas, in the hope of obtaining some new varieties, is quite sure 
that he has obtained crops of seed without any of the distortion of 
the capsule to which we have referred. i * . During a 
recent visit to Georgia, we found Ywueca gloriosa in fruit. The fruit 
of Y. Hlamentosa is a dry capsule, while that of Y. gloriosa is pulpy, 
and when quite ripe is as soft asa banana. We examined a number 
of fruits of Y. glorzvsa, and failed to find any distortion, perforation, 
or other indication that an insect had entered or made its exit.— A mer?- 
can Agriculturist, Dec., 1872. 


Yuccas SEEDLING.—I think there must be an error in regard to 
Yuccas not producing seed in Europe, owing to the non-attendance of 
the fertilizing insects. I remember, while at Dulwich, in the summer 
of 1868, some plantsof Y. #/amentosa produced a good crop of seeds, 
which germinated freely, and gave us a nice lot of plants, which 
seems to indicate either that the little moth is in the country, or that 
at least during warm summers the plants can manage very well with- 
out it. I dare say the Messrs. Smith could confirm the above state- 
ment.—T. Smita, Newry, in Gardeners’ Chronicle, (London), Oct. 19, 
1872, No. 42, p. 1390. 


These extracts prove that the Yucca moth occurs on Long Island, 
and around New York, and indicate that other insects occasionally 
pollenize the flowers. The experience of Mr. Smith, in England, is as 
interesting as it is exceptional; but until we learn whether or not the 
work of the larva was manifest, no safe conclusions can be drawn. 
Other insects may have been the pollenizers, or Pronuba may have 
been locally introduced with seed from America. This last view may 
not appear very plausible, but if both sexes of the insect were, by some 
chance, introduced into a locality where Yuccas of blooming age were 
growing, there is no reason why they should not multiply ; and such 
chance introduction is not impossible, since the larva not unfrequently 
remains in the capsule after the seed is ripe, where it fastens a number 
of the riddled seeds together into a sort of cocoon, which might easily 
pass unnoticed in gathering seed; and, if buried in the ground with 
such seed, would in time give forth the moth. 

As bearing on the subject of the insect’s range, I will add that I 
have since examined the wild }. angustifolia around Manhattan, 
Kansas, and always found traces of Pronuba; but that of seventy 
plants, including several species in the garden of Meade Woodson, of 
Kansas City—a gentleman who is a great admirer of the epee 
one has yet produced seed. Mr. Edgar Sanders, of Chicago, tells me 
that plants of Y. #accida do not there produce seed. Mr. Henry Wheat- 
land, of Salem, Massachusetts, says that J”. #/amentosa never produces 
seed there; and I learn from Professor Gray that it is equally barren 
at Cambridge. We have seen how irregularly some insects develop, 
and how this irregularity (ante p. 132) becomes excessive when the 
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species may be benefited thereby. Now the blooming season of our 
Yuccas is comparatively brief, and it is quite evident that those Pro- 
nubas, which do not issue within the appropriate time, must perish 
without leaving progeny. We might, therefore, expect to find the 
habit of issuing at the proper season, inherited through no one knows 
how many generations, very strongly fixed and difficult to break up; 
and such is the case toaremarkable extent. Some insects I have had 
no difficulty in forcing or causing to give out the imago prematurely, 
by submitting them to artificial conditions of heat and moisture. Not 
so with Pronuba/ for, while I was quite anxious to breed a few to 
the chrysalis state before publishing this Report, and, for that purpose, 
kept a number at a mean temperature of about 80° all through the 
winter, every one of them is, at this writing, (April 10th), yet in the 
larva state. 

Thus my inference, that it hibernates as larva, proves correct, and 
we may likewise infer that the chrysalis will be furnished with teeth 
or spines, by aid of which to work itself to the surface of its earthy 
shroud. 

The following extract from a letter by Mr. H. T. Stainton, of Eng- 
land, and dated September 25th, 1872, will prove valuable as the 
opinion of our greatest micro-lepidopterist: “The Pronuba yucca- 
sella is a most curious insect. The bare, horny hinder segments of 
the female remind me of some of the females of the genus of Long- 
horns, Vemotois, such as scabrosellus, which lays its eggs at the bot- 
toms of scabrous flowers, where a thickly scaled abdomen would be 
ill-suited to its purpose. The remarkably bull-headed appearance of 
your yuccasella is very striking, and the more I look at the creature 
the more puzzled I seem as to its affinities. We have no European 
genus at all analogous.” | 
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To the President and Members of the Missouri State Board of Agriculture : 


GENTLEMEN: According to custom, I herewith submit to you my 
Sixth Annual Report un the Noxious, Beneficial and other Insects of 
the State of Missouri. The MS. is yet incomplete, but will be in 
readiness by the time the printer needs it. 

The year 1873 has been characterized by a very short fruit crop, 
owing more to late cold and wet spring weather than to any other 
cause; and by other peculiarities which I need not mention, as they 
will doubtless be set forth in the report of your Corresponding Secre- 
tary. Owing to the increasing correspondence of this office, and the 
increased demand on my time for lectures and essays before State 
and local societies, I have found it impossible to perform the same 
amount of field work that I have been able to accomplish in previous 
years. In fact the duties of the office have become so multipled, that 
one person can no longer perform them, as they should be performed, 
with any degree of satisfaction to himself. As the duties of the office 
increase, so do the expenses, and this has been especially the case 
during the year about to close, because of the strict regulations 
adopted by our railroad corporations which have, with few exceptions, 
made it impossible to obtain railroad passes. Unless, therefore, the 
means are provided to enable me to employ such assistance as will 
relieve me of some of the necessary routine and detail, it is very evi- 
dent that my own time will be frittered away in such details; and 
when I can no longer make the office as efficient and useful as | de- 
sire, I shall be under the necessity of severing my connection with it. 

There is another subject to which I desire to call your attention. 
The law provides that the Entomological Report be bound in with the 
Report of your Corresponding Secretary. The consequence is that 
my Report, after it is printed, must sometimes lie for months in Jef- 
ferson City before being distributed. The last Report of your Secre- 
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tary was not published till the end of July, and with the exception 
of the few copies of the Entomological Report which [ have bound 
separately for my own use, none were to be had till the season was 
over in which much of the information contained in it might have 
been used. Again, requests are being constantly made of your Sec- 
retary and of myself, for copies of the Entomological Report, by par- 
ties who would like to have it separate, and who do not care to pay the 
postage on the combined volume, which is often very bulky and un- 
wieldy. I would therefore suggest that some effort be made to have 
the law so altered that the Entomological Report may be bound and 
distributed separately ; and from conversation had with Senators and 
Representatives on the subject, I think that the suggestion will meet 
with approval in the Legislature, as I know it will from the people in 
the State most interested in the Reports. 

I have again devoted considerable space to the Grape Phyllo- 
xera, an insect which continues to attract much attention both at 
home and abroad ; and it pleases me to know that the Minister of Agri- 
culture and Commerce of France has seen fit to honor your Board, 
through me, with a grand gold medal in appreciation of what little 
service it has been my privilege to render to French grape-culture 
through the studies of this insect recorded in these Reports. 

In this, as in the previous volumes, when the insects treated of 
are new, or the existing descriptions of them are imperfect, or in a 
foreign language, or in works out of print and difficult of access, I 
have added a full description, which is, however, always printed in 
smaller type, so that it can be skipped by the non-interested reader. 
The popular name of each insect is accompanied by the scientific 
name, and the latter is generally printed in ¢fa/zcs and mostly in pa- 
renthesis, so that it may be skipped by the practical man without 
interfering with the text. The Order and Family to which each in- 
sect belongs, are aiso given under each heading. The dimensions 
are expressed in inches and the fractional parts of an inch, and the 
sign 3 wherever used, is an abbreviation for the word * male,” and 
the sign ° for “female,” and the sign ¥ for neuter. 

Many of the figures are enlarged, but the natural size of each of 
such is also given or indicated by a hair-line, except in the represent- 
ation of enlarged structural details, where they are connected with 
the life-sized insect to which they helong. 

The name of the author of the species, and not of the genus, is 
given as authority ; and in order to indicate whether or not the insect 
was originally described under the generic name which it bears, I 
have adopted the following plan: When the specific name is coupled 
with the generic name under which it was first published, the de- 
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scriber’s name is attached without a comma—thus indicating the 
authorship of the dual name: e. g. Phycita nebulo Walsh. But when 
a different generic name is employed than that under which the insect 
was first described, the authorship is enclosed in parenthesis, thus— 
Acrobasis nebulo (Walsh); except where the whole name is already 
in parenthesis, when a comma will be used for the same purpose: e. g., 
(Acrobasis nebulo, Walsh). 

All the illustrations, unless otherwise stated, are drawn by myself 
from nature. Figs. 9 and 10 are, however, copied from Westwood. 

I again cheerfully acknowledge my indebtedness to Mr. Otto 
Lugger and Miss M. E. Murtfeldt for assistance in my office work. 

My old office, on the corner of Fifth and Olive Sts., no longer fur- 
nishing sufficient accommodations, I have secured pleasant quarters 
at Room 42, St. Louis Insurance Building, N. W. Corner of Sixth and 
Locust Sts., where all communications should be sent. 

Respectfully yours, 
CHAS. V. RILEY, 
State Entomologist. 

St. Louis, Mo., December 2, 1874. 
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[Under this head I here continue the brief notes and observations of the year on 
such insects as have been already treated of—observations not recorded in the previous 
reports, to which they are supplementary. | 


THE CODLING MOTH. 


The first larvae were obtained under bands, in 1873, on the 23d of 
June. The first moths were noticed on the 8th of July. 

In most parts of the State the apple crop was, compared with the 
average yield, a failure. The trees were profuse with blossom, but 
the late cold, wet weather caused the young apples either to fail to 
set or to wither and fall soon after setting. With a short supply to 
work on, the effects of the Codling Moth were all the more apparent, 
where no means were taken to prevent them, though the insect was 
less numerous than usual. What with its injuries and those of the 
Plum Curculio, which, for almost total lack of stone fruit, worked more 
than usual upon pip fruit, the few apples harvested were of inferior 
quality. 

Respecting the kind of bandage best to use, last summer’s experi- 
ence confirms that given a year ago. 

The leading article in Dr. LeBaron’s Report for 1873, as State Kn- 
tomologist of Illinois, is upon this insect. In said article are detailed 
a number of interesting experiments and observations which fully 
corroborate what was already on record of the insect. It is well 
known that a certain proportion of infested apples remain on the tree 
after the worm has left them. The proportion will depend very much 
on the variety of apple, and on the time of year that the worm ma- 
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tures: whether, in other words, the worm belongs to the first or second 
broods. Careful notes, covering such contingencies, are very neces- 
sary to any just estimate of how many worms leave the fruit by means 
of a web or by crawling down the trunk during night, before said 
fruit falls; and it is doubtful whether any broad generalizations on 
the subject can be made. Dr. LeBaron estimates that about half the 
worms thusleave. Hence all systems confined to destroying the fallen 
fruit are but half-ways toward complete destruction of the worms, 
and do not compare well, in efficiency, with the bandage remedies. 
In pear culture they would be of still less value. The result of Mr. 
Parker Earle’s large experience in growing this fruit at South Pass, 
Ills., in respect of this insect is: Ist. That infested pears hang on the 
tree after the exit of the worm. 2d. That though they always show 
the frass before said exit, they do not readily drop from the tree when 
jarred. 3d. That they are mostly injured by the second brood of 
worms. 

Dr. LeBaron’s experience with the Wier trap is similar to my own. 
Respecting the time to apply, and method of using the bandages, his 
advice is essentially that which I have given, but preferable in that 1t 
points out the least possible labor necessary. He recommends (for 
N. Illinois) that the bandages be in place a month after the bloom- 
ing of the trees; that the first examination be made seven weeks after 
the blossoms have fallen; that three subsequent examinations be 
made, at intervals of twelve days, and one final one at the end of the 
season. The soundness of the advice will appear by the light of the 
facts recorded in previous reports respecting the time required for the 
complete development of individuals of the different broods; and to 
make it apply to the latitude of St. Louis, I would say: let the first 
examination be made not later than siv weeks after the falling of the 
blossoms; and that four subsequent examinations, at intervals of 
twelve days, be made between it and the final one in the fall, which 
may be deferred till all the apples are gathered. 

Another point brought out by Dr. LeBaron is the fact, which I can 
corroborate, that though two worms may often be found in the same 
apple, they are generally, if not always, of different size ; thus strongly 
indicating that they are from different parents, and that the same moth 
in a state of nature never lays more than one egg on each apple, 
though the rule does not hold good in astate of confinement.* 

The insect is spreading over the western country which has hith- 
erto been blessed by its absence, and is now working in the orchards 
of Utah, which had, up to within a year or so, enjoyed immunity from 
its attacks. 





*See 3d Rep., p. 102. 
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THE COLORADO POTATO BEETLE. 


This insect has continued its ravages, but no longer inspires our 
well-informed farmers with the dread it was wont to. The remedy for 
its injuries is so very generally known, and so practicable and certain 
of good results, if properly applied, that the presence of the pest in 
our midst has lost its threatening character. Yet a great many per- 
sons in the States to the north of us must either have become dis- 
couraged, or have failed in the cultivation of potatoes, which have 
reached as high as $2.00 per bushel (wholesale) in the St. Louis mar- 
ket. Indeed, the present scarcity and consequent high price of pota- 
toes, all over the country, has very generally been attributed to 
the fact that the beetle discouraged so many from planting. There 
was a time, and that but a few years since, when the potato was one 
of the cheapest and surest products of the farm, and furnished not 
only the most wholesome and palatable article of human food, but en- 
tered largely into the feed of all kinds of stock. At the ordinary 
restaurant, one could always depend on a good mealy potato, if noth- 
ing else invited to satisfy hunger. To-day the rot, and more especially 
the Colorado Potato-beetle, not to mention other enemies, have made 
it one of the most precarious of crops, as well as one of the most ex- 
pensive to raise. It is no longer fed to stock, and many a family was 
this winter deprived of its use, as a luxury that could not be afforded. 
Under the attacks of its numerous enemies, animal and vegetal, it 
has also degenerated, and instead of the mealy deliciousness of for- 
mer years, it presents too often a soggy, watery. and unwholesome 
appearance at the table. This state of things may, doubtless, in a 
great measure be remedied by cultivating the newer and more vigor- 
ous seedlings, and by more care in mastering our coleopterous immi- 
grant from Colorado. 

NEW FOOD PLANTS. 

Mr. Henry Gillman, of Detroit, Michigan, adds to the list of its food 
plants, several new species on which, in one state or another, he found 
it feeding.* I quote the following from a letter in which he recounted 
to me these observations, with the remark that the fact of finding the 
eggs on a plant, or the insect sparingly nibbling the same, does not 
prove that it could live and thrive on such plant, as a species, any 
more than the fact that a cow at times partakes sparingly of animal 
food proves that she could sustain life on a flesh diet. Yet the facts 
communicated by Mr. Gillman are interesting, as showing the ten- 





*Am. Naturalist VII., p. 430, 
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dency to which I have before alluded, toward a change of habit from 
year to year, as the insect changes and extends its habitat: 


I found the Doryphora 10-lineata Say, at Port Austin, Michigan, 
on June 19, 1872, feeding sparingly on young grass (too immature to 
determine its species), on which the insect had deposited its eggs. 
This was generally, though not always, in potato fields or their vicinity. 
On July 20 (about a month later) I found the insect at Fort Gratiot, 
Michigan, in large numbers, both larva and perfect states, in the vi- 
cinity of potato fields which it had almost destroyed, devouring the 
younger leaves and flower-buds of the common thistle (Cirsium lan- 
ceolatum Scop.), which it was rapidly stripping. In the same neigh- 
borhood I saw it on Pigweed (Amarantus retrotexus L.), Hedge mus- 
tard (Sistmbrium officinale Scop.), the cultivated Oat, Smartweed ( Po- 
ligonum hydropiper L.), and the Red Currant and Tomato of, the gar- 
dens, as well as the common Nightshade (Solanum nigrum 1); of 
which, with the exception of the Nightshade, its more legitimate food, 
it ate only the young leaves, and of them very sparingly. Two or 
three weeks later I found the thistles devoured by it even to the thick 
stems, so that all the leaves wére stripped off, and the entire tops of 
the plants hung down, almost severed. About the same time | saw 
the insect feeding on the maple-leaved Goosefoot (Chenopodium hy- 
oridum L.), Lamb’s quarter (C. album L.), and Thoroughwort (Hupato- 
rium pertoliatum 1), and on August 8, 1872,1 found it, in both the 
larva and perfect states, voraciously eating the Black Henbane (Hy- 
osciamus niger L.), on which was also to be seen an abundance of the 
eggs. As the last mentioned plant is not native, having been intro- 
duced from Europe, the beetle’s fondness for it is more noteworthy. 


This growing ability to adapt itself to a greater variety of food- 
plants will render its extermination and control all the more difficult. 

Several instances came under my notice where the beetles, in 
early spring, entered hot-beds in great numbers and devoured tender 
tomato and egg-plants. 


ITS PROGRESS EASTWARD 


Has continued during the year, and the avant couriers of the vast 
army have pushed to the extreme eastern limit of New York* and into 
the District of Columbia.+ Mr. M. B. Bateham describes, in the Ohio 
Farmer, how the waters along the shore of Lake Erie, in the extreme 
N.E. corner of Ohio,were literally swarming with them; and the Paines- 
ville (Ohio) Zelegraph thus chronicles the passage over that town of 
“clouds of Colorado Potato bugs, bound toward the setting sun”— 
these ‘“ clouds,” however, as 1 have been informed on good authority, 
not being so dense that more than a few dozen could be seen at any 
one time by a single person: 





* A correspondent (T. L. S.) of the Country Gentleman found it around Delhi, in Delaware 
Co., inthe S. E part of New York; the specimens being pronounced genuine by the editor of that jour- 
nal to whom they were sent. 

+See monthly Rep. Dep. Agr. for Aug. and Sept., 1873. 
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At first they were supposed to be a swarm of bees, but some of 
them falling to the ground, the real character was speedily determined. 
The introductory legion was followed by another, and a third, and 
a fourth, and so on for an hour and a half, much to the astonishment 
of all beholders. They were estimated at tens of thousands, and the 
scene suggested to Bible-readers, locusts and the ancient days. Why 
these evidently demoralized Doryphoras chose to reverse the pre- 
vious order of their advance, to take the back-track in fact, was be- 
yond the ability of the most erudite Painesvillian to declare. Perhaps 
they disliked the atmosphere as they approached Washington—a city 
which even in the decenter days of De Tocqueville was so foul that, 
according to that writer, the very crows held their noses as they flew 
over it. But—as our Atlantic friends will regret to ]Jearn—all the 
devastators did not “go West.” Enough and to spare are left for 
seed, and even now—judging from the numerous letters recently at 
hand—the farmers of the Buckeye State, and even of Pennsylvania, 
are vexed and perplexed by the 10-lined enemy of the farinaceous 
tuber. Let New Jersey and Down-EKast seek solace while they can 
in the prolific Solanwm, for the day comes when they too will have 
sore need of patience and Paris green. 


Mr. Townend Glover* reports it in “ Garland” (Craighead?) Co., 
Arkansas; in Marion, Brooke and Tyler counties, W. Virginia, and in 
Anderson and Livingston counties, Kentucky; but as hic correspond- 
ents and informants failed to send him specimens, the reports can not 
be relied on. 


PARIS GREEN. 


Improved methods of applying this substance have been devised 
during the year, and it is now very generally used in liquid suspen- 
sion, in proportion of one tablespoonful of pure green to a bucketful 
of water, and sprinkled over the vines with a sprinkler or an old 
broom. A Mr. Cross of Ripon, Wis., has patented an instrument for 
blowing the spray on any desired part of a plant, intended to obviate 
the waste of material which follows ordinary sprinkling; but I have 
not seen the instrument. The liquid has the advantage over the pow- 
der in that there is less danger from injury in its use, and that it can 
be effectually used at any time of day; while the powder can be ein- 
ployed to advantage only while the dew is on the plants. It has, how- 
ever, some disadvantages: Ist, the green is not soluble, for though it 
quickly gives a green tint to the water, when stirred, it soon settles to 
the bottom, unless kept in suspense by continued stirring or agitation ; 
2d, it settles in spots on the leaves, the natural tendency of the water 
in finding its level, being to carry and concentrate it wherever a drop 
finds rest and evaporates; 8d, too much is wasted on the ground in 
the sprinkling. I have, therefore, found it much more convenient, on 
asmall scale, to use the powder, where it ean be obtained ready- 





* Monthly Rep. Dep. Agr. Novy.—Dece., 187%. 
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mixed by machinery. Applied when the dew is on the plants, it will 
adhere more uniformly, and it obviates the necessity of carrying about 
so much water. 

But whether the green be used in water or as a powder, the flour 
will prove a desirable addition, since it renders the green more adhe- 
sive, and consequently more serviceable; some care will be required 
in using, however, to prevent its forming lumps. This adhesive qual- 
ity in the liquid may also be obtained by dissolving dextrine or gum- 
arabic in the water—both, however, much more expensive than the 
flour. 

Reports from those who have used the remedy for the Cotton- 
worm, put the cost of material at from 68c to $1.00 per acre for each 
application. 

H. Vorhees, of Ottawa Co., Mich., sends the following sensible 
words to the V. ¥Y. Tribune, regarding the use of this remedy: 


Eastern farmers could be much benefited by taking note of our 
experience with the Potato bug. I see now how I might have made 
much money by using the experience of farmers further West, where 
the bugs first made their appearance; for the price of potatoes has 
more than doubled. I find the cost and applying of Paris green is not 
more than $5 an acre. Itisasure remedy. Yet there are people 
here who spend abont 50 days’ work on each acre in picking bugs by 
hand, and in sweeping them in a tin pan with a wisp-broom. 


MECHANICAL MEANS OF DESTROYING. 


Mr. H. Bowen, of Sheridan, Illinois, thus describes an instrument 
which he has used with ease and profit. Itis not patented, and com- 
rmends itself for lightness and simplicity : 


[Fig. 1.] Take four wooden barrel hoops; 
D D, and two narrow barrel staves, 
two and ahalfinches wide, B B, and 
two more, EE. For the handle use 

,a hoop of sufficient length to be 
== ==, handy for the person that uses it, 
open it and fasten it to the third 

yy hoop. All these pieces are to be 
= nailed together with small wrought 
= clinch nails) When this is done it 
will be nearly in the form of a bar- 
rel, or something like a flour-scoop. 
==> =z The frame work is to be covered by 
sewing on cotton cloth, except at 

POTATO-BEETLE CATCHER. one end and part of the top. 

To work it, it is held in one hand and the mouth is slipped around ~ 
the hill of potatoes close to the ground. With the other hand, the 
vines are struck a light blow with a new broom, and all the bugs are 
jarred into the cage. After a quantity has been ‘“ bagged” they are 
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emptied out and destroyed. I caught bushels of them last summer, 
with but a small amount of labor. 


Iam indebted to the publishers of the Prairie Farmer for the 
illustration, which first appeared in that journal. 


PREPARING FOR IT IN EUROPE, 


In December, 1872, Col. Fred. Hecker, of Summerfield, [linois, 
the well-known and enthusiastic political agitator and tribune, sent to 
the Gartenlaube (Heft 3, 1873,) an article on this insect. The article 
was a condensation, and in some parts a literal translation from these 
Reports, my figures being copied to illustrate it. It has since been 
retranslated and the illustrations recopied (and accuracy is not apt to 
increase with these processes, and certainly has not in these instances) 
for several English journals, over the signature “/7. H., State of Illi- 
nois;” and since the original translator didn’t think it worth while to 
indicate the source from which he drew either his information or illus- 
tration, it is not surprising thatthe Gartenlauhe is left without credit in 
the retranslations. It is surprising, however, that solid journals, like 
Hardwicke’s Science Gossip and The London Gardeners’ Chronicle, 
should have been so easily led into the consideration of such myths as 
“Cantharis viniaria,’ “ Doryphora decem-punctata,” etc. Some of 
the articles in the English periodicals on this “ new enemy of the po- 
tato ” close with the advice that “in the importation of seed of Amer- 
ican potatoes, which is now carried on to avery large extent, the 
utmost caution should be exercised to prevent the introduction of the 
beetle to this country.” 

Indeed, Mr. J. Algernon Clarke, Secretary of the Central Cham- 
ber of Agriculture, on the 10th of February addressed a letter to Mr. 
Gladstone, calling his attention to the imminent risk to which the 
United Kingdom, especially Ireland, is exposed, and went so far as to 
suggest that the importation of potatoes from the United States and 
British America should at once be prohibited. 

In 1871, speaking of the eastward march of this insect, I wrote as 
follows: ‘Indeed, it is quite possible that even the broad Atlantic 
may not stay its course; but that when once the beetles swarm in the 
streets of New York as they did in those of St. Louis last spring, some 
female, loaded with fertile eggs, and hidden in the nooks and crannies 
of some vessel, may be safely borne over to the land of ‘murphies,’ 
where she might easily found a colony which would soon spread con- 
sternation into other potato-growing countries to the eastward. In 
giving, through Sir Walter Raleigh, the precious tuber to Europe, 
America conferred upon the Old World an everlasting boon. She 
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may yet unwittingly be the means of bequeathing as great a bane, 
by sending across the ocean the deadliest enemy of that tuber! At 
all events, it behooves our European neighbors to be on the look-out, 
and to prevent, if possible, any such catastrophe.” 

That there will be danger of the insect finding its way to Europe, 
when once it reaches the Atlantic sea-board, no one can doubt; for 
the impregnated females will live for weeks, and even months, without 
food, especially in the spring and autumn, when they also take most 
readily to wing. Such females, alighting on outward-bound vessels, 
may easily be given free passage to European ports, and as they will 
be apt to land without passports, it would be well for the authorities 
to look out for and prevent such unwelcome incursions. I do not 
think that there is danger of its being carried across the ocean in 
any other way, for potato plants, on which the eggs or larvae might 
be carried, are not articles of commercial exchange, and seed potatoes 
do not, as arule, harbor the beetles. Let our European friends profit 
by our sad experience with this insect, and, taking time by the fore- 
lock, endeavor to prevent its introduction into their potato-fields. 
This end will best be accomplished through the agricultpral and hor- 
ticultural societies, which should make provision for the dissemina- 
tion of correct information concerning the pest. A small card, giving 
a colored figure of the beetle, or of all stages of the insect, setting 
forth the disasters which would follow its introduction, and appealing 
to the reader to assist in preventing such a calamity, would do good 
service if posted in the cabins of vessels plying between the two 
countries, in the warehouses and seed-stores of sea-port towns, and in 
the meeting rooms of agricultural societies. Some such simple means 
of familiarizing the public with a possible enemy shouid be adopted 
in a country like Ireland, which will, perhaps, be the first to receive 
the pest, and would suffer most from it. 

In Prussia the government has adopted a system of agricultural 
teaching which other countries might well pattern by. Traveling 
teachers (Wanderlehrer) are appointed, one to each district (Kreis) 
of twenty or thirty square miles, whose duty it is to call the farmers 
together in their meeting-houses, lay before them recent important 
facts in agronomy, institute experiments and implement trials, etc., 
etc. With such a system the agricultural community can easily be 
made aware of possible danger, and a large bottleful of our Ten-striped 
potato-beetles, which a St. Louis friend of mine took over there a 
year ago, did good service, in that the beetles were distributed, as 
exhibition specimens, to some of these traveling teachers. 
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THE COTTON WORM. 

The growing of cotton is getting to be an important industry in 
some of the southern counties of the State, and a few notes on the Cot- 
ton-worm (Anomys xylina) will doubtless prove acceptable to many 
a Missourian, as well as to such residents of the more southern States 
into whose hands this Report may chance to fall. 

In June, 1872, at the organization, in St. Louis, of the National 
Agricultural Congress, there were present many delegates from the 
South. It was my privilege on that occasion to lecture before the 
Congress on economic entomology, and to suggest, in answer to inqui- 
ries from Gen. Wm. H. Jackson, of Nashville, Tenn., and Dr. J. O. 
Wharton, of Terry, Miss., that the Paris green mixture which was doing 
such good work in preserving our potato fields against the attacks of 
the Colorado Potato-beetle, might prove equally efficient against the 
ravages of the insect which takes the place of this potato enemy in 
the cotton fields of the country. Having no opportunity to experi- 
ment on the Cotton-worm, I tried the effect of the mixture on several 
closely allied worms which occur in Missouri, and especially on the 
Fall Army-worm (Rep.3, Fig. 45,) in each case with most satisfactory 
results. Feeling thus well assured that the remedy would work ben- 
eficially as an antidote to the Cotton-worm, and might prove of untold 
value to the people of the South, 1 took occasion to read an essay on 
that insect at the second annual meeting of the same National Agri- 
cultural Congress, which took place at Indianapolis, Ind., the last of 
May, 1873. and I give herewith some of the prefatory portions of that 
essay: 


Gentlemen of the National Agricultural Congress : 


It was my pleasure, well nigh a year ago, to be with you at your 
organization in the city from which I hail. Few things were more 
characteristic of that reunion of the friends of Agriculture from dif- 
ferent parts of our broad land, than the large representation from the 
South, and the mutual good-will and cordial! fellowship which reigned 
on all sides. There was manifested a due appreciation of science in 
the honor paid to one [Com. M. F. Maury] who did much to make 
us masters of the elements, and whom we all sorrow for as having 
since left us for that world which knows nor sectional strife nor broth- 
erly feud. There was also manifested a strong desire to profit by one 
another’s experiences, and it is for these reasons that I am led to offer 
to the members from the South a suggestion which may prove of lit- 
tle service, or, per contra, of the utmost value. 

I gave you last year some idea of the immense sums which the 
farmers of this country lose by insect depredations, and it is unneces- 
sary here tu enlarge upon the subject. You, as cotton-growers, are 
well enough aware of these ravages, for in asingle fortnight last sum- 
mer, one single species—the Cotton-worm—ate up something like 
twenty million dollars’ worth of cotton for you. 
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Some of the Northern States have been sufficiently wise and pro- 
vident to appoint officers whose duty it is to study these insect pests, 
and suggest remedies for their ravages; but in the South, no such offi- 
cers yet exist. You are, in consequence, entirely at the mercy of this 
apparently insignificant worm; and it is a matter of surprise that, 
where the losses are so heavy, some efforts have not been made to 
get the mastery over the pest by delegating some individual or com- 
mission to make thorough investigations and experiments upon it. 
Up to the present time, no really practicable remedy has been discov- 
ered. Hand-picking is not wholesale enough. Fires, lights and traps 
containing attractive but poisonous sweets, together with all other 
devices, intended to allure and destroy the parent moths, are of little 
use except where they can be generally employed throughout whole 
districts—and this implies an amount of intelligence, organization and 
unity of purpose, rarelv, if ever, found in any community. Carbolic 
soap has failed to fulfil the hopes and prophecies of its advocates. 
Now, it has never been my fortune to experiment in a cotton field, but 
from my experience with insecticides in other fields, I feel quite 
assured that by a proper use of Paris green, the Cotton-worm may be 
mastered. 

* In the so-called Northwestern States, as you are doubtless aware, 
we have been sorely troubled, during the past decade, by the Colo- 
rado Potato-beetle (Doryphora 10-lineata,) an insect which affects 
the potato very much in the same way as the Cotton-worm affects the 
cotton plant; but from which it is not likely that you of the South 
will ever suffer. We manage to subdue and defy it by a proper use 
of the mineral mentioned, and from my experiments upon other leaf- 
devouring worms, many of them belonging to the same family as your 
Cotton-worm,I am satisfied that this last will succumb to the mixture 

_I propose, even more readily than does the Potato-beetle. * * * 
Believing firmly that in this mixture we have a cheap and available 
antidote to the Cotton-worm plague, I am anxious to give the sugges- 
tion as wide a circulation as possible,in order that it may be thor- 
oughly tried and reported on the coming summer. 


This means of appealing to the cotton-growers of the country had 
the desired effect. The essay, giving directions for the proper use of 
the poison, together with the natural history of the worm, was pub- 
lished, either entire or in abstract,in a large numberof the agricul- 
tural journals which circulate in theSouth. Theremedy was, in conse- 
quence, very thoroughly tried and generally used, its merits being so 
fully discussed that I received over a hundred articles on the subject 
which Mr. C. C. Langdon, editor of the Rural Alabamian, kindly 
clipped for me from his exchanges. Laterin the season, when experi- 
ence had settled many important points as to the effect of Paris green 
on the Cotton-worm and the best mode of using it, the Department of © 
Agriculture sent out a circular to its cotton-growing correspondents; 
which circular, with numerous answers, many of which are so indefinite 
in point of detail, as to be of no value, or to convey wrong impressions, 
and all of which lack signature and date, was published in the monthly 
Department Report for November and December, 1873. The general 
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conclusions which Mr. Glover deduces from them correspond, how- 
ever, not only tothe mass of testimony elicited by my own corre- 
spondence, and found in the clippings sent by Mr. Langdon, but to 
the experience had of this insecticide in the more northern States, as. 
already detailed in these pages. I give these conclusions in Mr. Glo- 
ver’s own words: 


Of the seventy returns reporting actual experiment, a large pro- 
portion, at least four-fifths of all, declare the success, either full or 
partial, of the application of mixtures of Paris green or other arseni- 
cal compounds, when they are properly applied. Some are content 
with the simple declaration that it is an effectual remedy. Where it 
is most generally used it is most approved. In New Iberia, La., where 
a machine that will powder 15 to 18 acres per day is in use, it is said 
that fifty planters have found itsuccessful. In Wilkinson, Mississippi, 
where asimple compound of Paris green and flour was used, ‘rows. 
treated with the compond were healthy and vigorous, while neglected 
rows beside them were destroyed.” In Landry, Tex., “one application 
of Paris green in solution resulted in ten additional bales in a field of 
35 acres, over the rate of production in other fields where none was 
used.” A similar result is reported from Montgomery, Tex., by the 
use of Paris green mixed with lime or plaster, or even fine sand, where: 
“a neighbor has picked already ten bales of 500 pounds each from 13 
acres, while freedmen on the same farm lost their whole crop by re- 
fusing to use it.” The correspondentin Worth county, Ga., declares it: 
“was death to everything that eats the leaves that have been sprinkled. 2 
Some correspondents enjoin the necessity of repeated applications to 
meet the appearance of successive broods of worms, as enough are 
left after the most careful application to perpetuate the noxious race. 
In some cases, caution is suggested not to make the application after 
the bolls are open, lest it become “ dangerous to picker and ginner. ”” 
In the cases of failure mentioned there appears no evidence that ae 
application was properly and persistently made, and with a pure article 
of Paris green. In some cases where it killed both worms and plants, 
it is very evident that the proportion of Paris green was too large or 
applied too heavily.” 


It has, in short, proved most satisfactory, wherever properly and 
intelligently used. 

The following item will give an idea of what it costs to use this. 
remedy ona large scale. Mr. J. R. Maxwell, of Alabama, writes to. 
the Southern Farmer: “Ihave been successful in the use of Paris 
green on the Cotton-worm. I had one hundred acres of cotton on 
swamp land that would have been ruined, but on their first appear- 
ance I commenced on them. I put eight hands on mules, with two- 
gallon watering pots, and had ten more hands and two wagons engaged 
in keeping them supplied with water and poison, and went over my 
cotton twice; up one side of a row and down the other, going thus 
twice to each row. Poison, labor and all cost me about three hundred 
dollars. It has saved me at the very least twenty bales of cotton. I 
used the poison by putting toeach canful of water half a tablespoonful 
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of poison and three tablespoonfuls of flour; stirring it well. I tried it 
first without flour, but every shower would wash all the poison off.” 

Another Alabama farmer writes to the Southern Cultivator that 
he successfully used the powder mixture on fifty acres at a cost of 
sixty-eight cents per acre. Finally, Mr. D. F. Prout, of Demopolis, 

\ia., who has, anonymously, lately published a small “ Essay on the 
best mode of using Paris green for the destruction of the Cotton-cat- 
erpillar,” says that the cost of material, per acre, for two applications 
will not exceed $1.75, viz.: 40 pounds of flour at 2} cents per pound, 
and 2 pounds Paris green at 374 cents. He found, in his own experi- 
ence, that an expenditure of $100 on about 80 acres increased the 
‘crop at least 10 bales. 

A machine to facilitate the sprinkling of the mixture on a large 
scale has just been patented (Dec. 16, 1873) by the Hon. J. W. John- 
‘son, of Columbus, Texas. It consists of a large tank or reservoir, into 
which the poison is placed, and from which it is lifted by a double- 
action force pump into two branches of a pipe on top of the tank, 
which connects with a horizontal tube running transversely across 
the rear of the tank. To this tube are connected shorter adjustable 
nozzles, and the flow of liquid is easily governed by a suitable valve 
in the pipe. The pump is worked by a lever pivoted to one of the 
two wheels, which are small and attached to the tank by means of 
vertical bars, so as to enable the machine to pass over the plants 
without injury. 

Other devices have been contrived to facilitate sprinkling; and 
Mr. W. P. Reese informs me that one costing only $10.00 was used 
quite extensively around Selma, Ala. 

The remarks (ante p. 14) as to using the green in liquid or powder 
need not be repeated. This remedy will, from the different habits of 
the insect, not prove of any great value against the Boll-worm. Its 
use should be abandoned, except for extreme reasons, after the bolls 
open, so as to prevent any injury that might follow the ginning of the 
poisoned cotton. 


PATENTS ON THE PARIS GREEN MIXTURE. 


Although aware of the fact that sundry patents had been taken 
out by persons in the more northern States* tor Paris green in combi- 








* The Commissioner of Agriculture, ina letter to Prout and Robertson, of Demopolis, Ala., writes 
Quly 23, 1873:) ‘* There are three patents already taken out for the use of Paris green, in combination 
with other ingredients, for the destruction of injurious insects. In 1868 James P. Wilson, of Ilmois, took 
outa patent (No. 82,468) for one part of Paris green and two of mineral paint, to be used to kill potato- 
bugs. Lemuel Pagin, of Niles, Michigan, (patent No. 112,732) claims a combination of fine flour 
and middlings with Paris green and resin, to kill potato-bugs ; and Green F. Whisenant, of Chapel 
Hill, Texas, (No. 134,959) for destroying caterpillars on cotton.’’ 
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nation with other ingredients, to kill potato beetles, I was not aware 
that anything of the sort had been done in the South till I received 
the following letter, accompanied by several circulars, containing: 
references, etc.: 


Pror. C. V. Riney, State Entomologist, Mo.— Dear Sir: 


My attention has been called to a paper read by you at Indiana- 
polis, in reference to the destruction of the Cotton-worm with the use 
of Paris green. I have experimented with the Paris green. I com- 
bine it with cheap flour and other ingredients to make it stick to the 
leaf,so the rain does not wash it off. My compound is under patent. 
It is used in the West to destroy the potato-bug and in the South to 
destroy the worm. I am having it introduced into all the cotton States. 
It isan effectual preventive against the ravages of the Cotton-worm— 
does not injure the plant and does not wash off. 

Inclosed please find circulars. 

Very respectfully, yours, etc., 
Wm. B. ROYALL. 

BrenuaM, Texas, July 2, 1873. 


The patent is numbered 112,732, and the following advertisement, 
which I found a short time afterwards, in several Southern journals, 
will explain the ingredients which this right royal mixture contains: 


Noticre.—The ingredients of my ‘‘ Cotton Worm Destroyer” and ‘* Potato Bug: 
Destroyer,” are as follows: *‘ Paris Green,”’ *‘ Flour of Elm or Gum Arabic,” ‘* Com- 
mon Flour,” ‘‘ Powdered Rosin.’? These remedies are covered by my Letters Patent 
for all of the Cotton-growing States. Any person using any of these ingredients with — 
out authority from me, or my agents, will be prosecuted in the Federal Courts; and 
the full penalty of the United States Patent Laws visited upon those thus infringing 
upon my Patent. 

W. B. ROYALL. 

BRENHAM, Texas, July 15, 1873. 

It is to be regretted that patents can be obtained at all for reme- 
dies of this nature after they have become generally known and right- 
fully belong to the public. When the discoverer of such a remedy 
does not see fit to patent if,no one subsequently has a moral right to 
whatever speculative right he may possess. Fortunately, in this case, 
the patentees can not interfere with the public rights, and it is to be 
hoped that no planter, either of potatoes or cotton, will be induced by 
flaming circulars and threats, to pay even one cent per one thousand: 
acres, much less the demanded $20.00 per one hundred acres, for the 
privilege of using these patented mixtures. The very fact that so 
many patents have been granted for the same purpose, all of them 
having Paris green as a base, shows clearly that the patent covers. 
only the particular combination. By ringing the changes on the dif- 
ferent proportions of the several ingredients, a thousand of these 
patent remedies may be obtained; and any one who diverges but a 
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fraction from the particular patented combination, ceases to infringe 
upon it. It will therefore be utterly impossible for the patentees to 
enforce the penalty for infringement without proof that precisely the 
same ingredients and combination, as patented, were used; and to get 
such proof will, I take it, be no easy matter ; for were it, we should 
hear of hundreds of thousands of prosecutions where now we hear 
not of a single one. 

The Royall mixture is a good one, and it seems to me that the 
Messrs. Royall & Son could do a very good business by preparing and 
putting it on the market at a reasonable profit, without attempting to 
obtain besides a royalty for its use. In a circular lately issued, any 
number of testimonials as to the satisfactionit has given are produced ; 
and Mr. Royall tells us that “a machine has been invented (which it is 
hoped will be in readinees by the time the next worm season comes) 
by means of which the remedy can be applied tu three rows ata 
time and upon about twenty-five acres per day. It is worked by two 
horses and one hand, (the driver,) with a seat upon the vehicle, and 
‘with the axle curved so as not to injure the plant of the middle rowin 
passing over. It can be attached to the hind wheels of any ordinary 
wagon, thus reducing the cost of same.” Also, that “It takes from 
fifteen to twenty pounds of mixed material to an acre of cotton from 
four to five feet high, for the first application. For the second appli- 
cation upon the new growth, about one-third only of this quantity is 
required.” 


HIBERNATION OF THE INSECT. 


The question as to whether the Cotton-worm hibernates as a moth 
or asa chrysalis has again been very fully discussed pro and con; and 
it does not speak well for entomological knowledge in the South that 
this important feature in the life-history of so notorious an insect has 
not long since been very definitely and irrefutably settled. In my 
‘second Report I showed that analogy, as well as the evidence of the 
more reliable observers, indicated that the winter was passed in the 
moth state; and such I still firmly believe to be the case. Mr. W. P. 
Reese, of Selma, Ala., both by letter to myself, and in numerous pub- 
lished articles, has strenuously argued that it is passed in the chrysa- 
lis state; upon which argument he basis a pet preventive remedy, 
which is to destroy these chrysalides in the winter time. Mr. Reese 
falls into the error—committed by so many when first they begin the 
study of natural history—of too readily generalizing from isolated 
facts. Certain moths which he bred having died in confinement 
within seventy-two hours after leaving the chrysalis, ergo the life of 
the moth is limited to that period, ergo it can not pass the winter. 
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Such is Mr. Reese’s most unsafe reasoning, which he will very soon 
change, with increased experience. The first brood of Codling-moth 
larvee seldom live more than a month as such, though those of the 
second brood may and do live six and seven; and I need hardly say 
that by the same style of reasoning which Mr. Reese adopts, one could 
easily make out that no insect which produces more than one genera- 
tion a year could hibernate at all. 


id NATURAL ENEMIES. 


The Cotton-worm must have numerous enemies among its own 
class, but nothing seems to have been recorded of such. Black-birds 
and turkeys are said, by correspondents of the Department of Agri- 
culture, to greedily devour the worms, and it has been recommended 
to introduce the English sparrow into the southern cotton-fields for 
this purpose. This bird will doubtless do better there than in the 
more northern States. Some that were liberated in Lafayette park, 
St. Louis, a year ago, have done remarkably well, and have already 
usurped the place of some of the native birds at the Arsenal. 


RANGE OF THE INSECT—OTHER QUESTIONS. 


The Cotton-worm is generally supposed to bea purely Southern 
species, and to be confined to the cotton plant for food; yet the moth 
has been repeatedly captured as far north as Chicago, both by Mr. A. 
Bolter and Mr. O. S. Westcott; and the indication is very strong that 
those moths were bred there, and that their larvze fed on some other 
plant than cotton. These facts would also seem to invalidate a theory 
propounded by Mr. Glover, of the Department of Agriculture, to 
account for the “general prevalence of the insect on the Gulf coast, 
and its comparative scarcity and late appearance in more northern 
regions.” He thinks “that in the more northern portion of the cotton- 
belt the frosts of winter destroy the insect in all its stages, unless in 
situations of unusual protection, but that in the more southern por- 
tion, where severe frosts rarely occur, they survive the risks of win- 
ter, and as they increase, by their repeated generations during the 
summer, they migrate northward in the fly-state (the perfect insect) 

to ‘fresh fields and pastures new.’” 
If the insect can withstand a Chicago winter, it would not likely 
be frozen to death even in the northernmost portion of the cotton- 
belt. Indeed, hibernating insects, when once in a state of dormancy, 
generally resist very severe cold; andit strikes me that the longer 
seasons, enabling the production of a greater number of annual gene- 
rations, on the Gulf coast, is sufficient to account for the facts above 
stated; especially as there are no records of migrations of cotton 
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moths, and no insect migrates to any great distance except in large 
swarms or bevies. 

In my former article on this insect I stated, on the authority of 
the late Mr. Thos. Affleck, of Brenham, Texas, that the Cotton-moth 
always alights head downward. Dr. D. L. Phares, of Woodville, Miss., 
who is also a good cbserver, can not subscribe to this statement, as 
the following quotation from one of his letters will show: “It is to 
me and others unaccountable that the late Mr. Affleck (long resident 
in Adams county, Miss., and having a farm in this, Wilkinson county, ) 
should, so late as 1868, reiterate that the Anomzs invariably alights 
with the head down, or instantly assumes that position, for it does not 
accord with my observations this or any former year.” 


THE CANKER-WORM. 


In his second annual Report, as State Entomologist of Illinois, Dr. 
William Le Baron gives prominence to an article on this insect, de- 
tailing muchinteresting experience had with it in 1871, and publish- 
ing for the first time some important facts. This experience accords 
with and confirms what I have already written so far as it goes.. He 
shows that the moths are most active in the evening: 7. ¢., they are 
crepuscular, like almost all the species belonging to the same family. 
He also shows that the principal mode of migration is by the worms 
floating in the air and being blown from tree to tree while hanging from 
their threads. I subjoin his summary of remedies in his own words : 

“Ist. Prevent the passage of the moths up the trees. The most 
approved plan heretofore used is to put a canvas or other cloth band, 
six inches or more in width, around the trunk and besmear it with 
tar, or a mixture of tar and molasses, applied every other day. The 
method suggested in this report is to put a band of rope or closely 
twisted hay around the trunk, and over this a tin band about four 
inches wide, placed so that the rope shali be at the middle of the tin, 
making a closed cavity below, anda free edge of tin above. The time 
to use these appliances is mostly in the month of March, but also at 
other times when the weather is sufficiently open to permit the insects 
to run. 

“2nd. Ifthe moths are prevented from ascending the tree, they 
will deposit their eggs below the obstruction, and for the most part 
near to it. These eggs can be destroyed by a single application of 
kerosene oil. 
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“3d. If the moths are not prevented from ascending the tree they 
will deposit their eggs mostly upon the under side of the scales of 
bark, on the upper part of the trunk and larger branches. Many of 
these can be destroyed by scraping off and burning the scales. 

“4th. If all precautions have been neglected and the eggs have 
been permitted to hatch, then, as soon as the worms are large enough 
to be easily seen, jar them from the trees and sweep them away with 
a pole, as they hang by their threads, and burn or otherwise destroy 
them. 7 

“5th. If the worms have matured and gone into the ground for 
winter quarters, plow the ground late in the fall, so as to expose the 
pup to frost, and to the action of natural enemies. 

“ We wish to call particular attention to the rope and tin bands 
mentioned in the first paragraph. We have found this, upon the few 
trees to which we have applied it. an almost perfect barrier to the 
ascent of the moths, and we are very desirous that others should give 
it a trial on a larger scale. The method of putting on these bands is 
very simple. Take a piece of inch rope—old worn out rope is just as 
good as new—tack one end to the trunk, two feet or less from the 
ground, with a shingle nail, driven in so that the head shall not project 
beyond the level of the rope. Bring the rope round the tree, and let 
it lap by the beginning an inch or two, cut it off and fasten it in the 
same manner. Get the tinman to cut up some sheets of tin into 
strips four inches wide and fasten them together endwise, so that they 
shall be long enough to go round the trees over the rope band, hav- 
ing the rope at the middle. Let the ends of the tin lap a little, punch 
a hole through them and fasten them with a nail driven through the 
tin and rope into the tree. 

“The result of this contrivance is that the moths congregate be- 
low the obstruction, and sometimes pile up so as to go over onto the 
tin. But when they reach the upper edge of the tin they go round 
and round it till they become discouraged. They could easily go down 
on the inside of the tin and across the rope onto the tree, but so far, 
at least, as my experience goes, they do not do so. Their instinct im- 
pels them to go upward, and these simple, unreasoning creatures do 
not know enough to overcome the difficulty by first going a little 
downward. They have not yet learned the art sometimes practiced 
by females higher in the scale, of stooping to conquer.” 

Mr. R. M. Milliken gives the following experience with this tin 
and rope trap,in alate number of the Prairie Farmer: 

In 1873 L applied the rope and tin in this way: I nailed arope tight 


around the tree, took tin five inches wide and nailed it on the rope, 
half the tin above the rope and half below it. I put it on with three- 
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penny nails. After I put the tin on, I took lime and sand and made 
a thin mortar and poured it in on the rope to stop any holes that 
might be left. When the tin gets full below, they will get on the tin, 
but won’t go down above to get on the tree. I saw them on the tin 
(that is, the moth,) but did not see one above it. I have known some 
to try it on a few trees, and condemn it because it was not successful. 
If the trees don’t stand more than two rods apart. the wind will carry 
plenty of the worms from one tree to another to strip it. My trees 
stand fully two rods apart, and in 1872 they were one complete mass of 
webs, made by the wind carrying the worms from one tree to another. 
My trees measure from two to four feet in circumference, and it did 
not cost me twelve cents for each tree. 


If the trunk is kept clean below the trap, and an application of 
kerosene made to the eggs from time to time, there will be no neces- 
sity for plastering the upper part of the trap. Itis more difficult to 
check the ascent of the young worms than their parents, because of 
their minute size and power to travel over the smoothest surfaces. 
The best way to do itis by greasing the eggs and thus preventing 
their hatching. If the tin is smeared with a mixture of equal parts 
of kerosene and castor oil, it will prove still more effectual. 

The Paris green remedy has been effectually employed to destroy 
the worms when once they are defoliating trees; but its use should 
be discouraged, except on tall shade trees, where in an emergency 
the green in liquid, thrown up by a garden pump, may be of great 
service. The worms should not be allowed to reach the leaves; 
and, where they have thus been allowed, it is best ona calm day to 
strew the ground lightly with straw, give the tree a good jarring—as 
suggested by Dr. Le Baron—cut loose the suspended worms by means 
of a pole, and then set fire to the straw. A Canker-worm holocaust 
will be the result, and with a little care the tree need not be injured. 

The following description of a trough, taken from the report of a 
committee chosen to award a premium of $100, offered, not long since, 
by the Essex (Mass.) Agricultural Society, for a “new, cheap and 
effectual remedy against the ravages of the Canker-worm,” will prove 
of value to those who can not conveniently obtain the tin strips above 
described : 

The protector used by Mr. Sawyer is simply a trough or gutter 
laid upon the ground around the tree, and filled with coal tar from the 
gas-works. The troughs used by Mr. Sawyer are made of two-by-three 
joists, sawn from two-inch plank. A channel an inch or more deep 
and an inch and a-half wide, is grooved out, and the stock is then 
sawed off in a mitre-box at suitable lengths for different sized trees, 
and the pieces nailed together, one side slightly, so that it can be 
easily removed when placed around the tree. A square box or trough 
is thus made which is laid level on the ground around the tree. The 


space between trough and tree*trunk is filled with dirt, the trough 
itself filled with coal tar from the gas-works, and the work is done. 
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A triangular channel will have some advantages over a rectan- 
gular groove. 

I recollect reading in a number of the Western Rural of a very 
good plan adopted by a Mr. Smith, of Des Moines, Iowa, for applying 
coal-tar, molasses or other sticky substance. He first makes a slight 
mound of earth around the tree, smoothing it at top; brown wrap- 
ping paper, to be smeared, is then tied around the tree and turned 
down over the mound. The moisture of the earth prevents too rapid 
drying of the tar, and the plan proves at the same time a preventive 
of the Round-headed borer. 

Mr. J. W. Robson, in the Western Harmer for May, 1871, gave the 
following testimony as to the birds which destroy this worm: 


The Blue-bird destroys large numbers, not of larvee alone, but of 
fully developed moths in the fall, and again in the spring they return 
just in time to devour the insect as it emerges from the soil. 

The Cedar-bird is another enemy. This little bird isa gross feeder, 
and when the canker-worms appear in great numbers, as they some- 
times do, it will come in large flocks and feed upon them day after 
day till the pest is subdued. 

The Butcher-bird also feeds its young largely upon the larve. 
We well remember it clearing two trees literally covered with this 
caterpillar, and so well did that pair of Shrikes do their work, that 
these same trees have not been troubled with the insect since. 


In the American Naturalist (Vol. VII, p. 271) Dr. Packard quotes 
Mr. C. J. Maynard, of Ipswich, Mass., who has examined the stomachs 
of some three thousand birds, as giving the following formidable list 
of species which devour the Canker-worm: 


In answer to your questions relative to birds eating Canker- worms 
and the larvee of other injurious insects, I would say that upon exam- 
ing my notes, I find that lL have taken Canker-worms from the stom- 
achs of the following species: 

Red-eyed Vireo ( Vireo olivaceus), Song-sparrow ( Melospiza melo- 
dia), Chickadee (Parus atricapillus), Scarlet Tanager ( Pyranga 
rubra), Robin (Turdus migratorius), Black-billed Cuckoo ( Coccyzus 
erythrophthalmus), Wood Pewee (Contopus vireus), Least Pewee 
(Empidonax minimus), Wilson’s Thrush ( Zurdus fuscescens), Black 
and White Creepers, Blue Yellow-backed Warbler (Parula Ameri- 
cana), Maryland Yellow-throat ( Geothlypis trichas), Nashville War- 
bler fHelminthophaga ruticapilla) Golden-crowned Thrush (Sezurus 
aurocapillus), Chestnut-sided Warbler (Dendroica Pennsylvanica), 
Yellow Warbler (LY. wstiva), Black-and-yellow Warbler (D. macu- 
/osa), Prairie Warbler (2. discolor), Black-polled Warbler (D. stré- 
ata), Canada Warbler ( d/yiodioctes canadensis), Red-start (Setophaga 
ruticilla), Cedar-bird (Ampelis cedrorum), Cat-bird (Mimus caroli- 
nensis), Purple Finch ( Carpodacus purpureus), White-winged Cross- 
bill (Curvirostra leucoptera), Chipping Sparrow (Spizella socialis), 
Indigo-bird (Cyanoprza cyanea), Red-winged Black-bird, (Agelaius 
pheniceus), Crow Black-bird (Molothrus pecorus), Bob-o-link (Doli- 
chonyx oryzivorus), Baltimore Orivie< Jeterus Baltimore). 
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Other correspondents mention the King Bird, Purple Grakle 
House Pigeon, all the Vireos, Downy Woodpecker, Summer Yellow- 
bird, Blue-bird, Golden-winged Woodpecker, Golden Robin and Yel- 
low-bill Cuckoo. With such a formidable array of feathered enemies, 
the sudden disappearance of the Canker-worm, for a term of years, 
from orchards where it was wont to play havoc,is no longer to be 
wondered at. 

Following Harris, I have stated* that the sexes of this insect may 
be distinguished in the chrysalis state by the female chrysalis being 
destitute of wing-sheaths. Mr. B. Pickman Mann has lately shownt 
that this is a mistake, and that, singular as it may seem, the female 
chrysalis possesses perfect wing-sheaths, but no wings under them. 

Mr. Mann has also published some additional facts regarding this 
insect} which stamp him as an admirable observer, and which add 
much to a proper understanding of the species. 

It results from his observations, which are based on large mate- 
rial, that we have two quite distinct but closely allied species. The 
species orginally described as vernata by Peck, in 1795, is the smaller 
of the two. It may be easily recognized in the light of Mr. Mann’s 
discriminations, by each of the first seven joints of the abdomen in 
both sexes bearing two transverse rows of stiff, red, posteriorly direc- 
ted spines; by the front wings having three transverse, dusky lines, 
and a somewhat broader, jagged, pale submarginal line; and by the 
whole body in the female, as also the legs and antenne, being pubes- 
cent with pale and dusky hairs—the abdomen having a medio-dorsal 
black stripe. The dusky stripes on the front wings, except at costa, 
and the black stripe on the abdomen, except at each end, are usually 
more or less obsolete. 

The second species is somewhat lorbees the front wings of the 
male have a distinct white spot on the front eae and are crossed by 
two pale jagged bands, along the sides of which there are several 
blackish dots. The hind wings also have a pale curved line, more or 
less distinct, across their middle. The female is uniformly dark ash- 
gray above, paler beneath, with the antenne naked, and the legs and 
abdomen smooth and glistening. Thus it lacks the characteristic 
spines of wernata, the dusky marks across front wings, and the pubes- 
cence in the female; and there are many other minor differences. 

Now the curious fact in the past history of these two insects is, 
that Dr. Harris, in his popular work on the “ Insects injurious to Veg- 





*2nd Rep. p. 97. 
tProc. Bost. Soc. N. H. XVI., p. 165 
tIbid, XV., pp. 381-4. and pp. 204-8, 
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etation,” by mistake described the second species as the true vernata 
of Peck, and distinguished the real wernata by the name of pometaria, 
hesitating as to whether or not it should be considered specifically dis- 
tinct from the other. Most subsequent authors have followed Harris 
in his definition of Peck’s species, and Mr. Mann himself did so till 
Mr. H. K. Morrison drew his attention to the original description and 
pointed out the error. The consequence is that the larger form re- 
mains to this day unnamed, but will doubtless be known as pometaria 
Mann, the pometaria Harr. being a synonym of vernata. 

In the article in my second Report I have described the genuine 
vernata, simply because it is the most numerous in my cabinet, and 
considered, with most previous authors, that the two were but varieties 
of one species. The figures in the cut (66), accompanying that article, 
as should have been stated at the time, were not drawn by myself, but 
were prepared in New York by the publishers of the Rural New 
Yorker, from the figures of Harris and Packard. They are all very 
poor, though it is evident the male represents the true vernata Peck, 
and the female the pometaria Mann, enlarged. 

Mr. Mann gives some reasons for believing that vernata Peck, true 
to its name, is purely vernal in habit, and does not issue in the fall, 
while pometaria Mann issues for the most part in the fall of the year— 
a fact, if future experience establish it, of high, practical importance. 

It is well known that in Philadelphia, as in many other eastern 
cities, the Canker-worm was formerly a great nuisance, not only be- 
cause of the injury it did to the elms and other shade trees, but because 
it was continually spinning down on to persons who happened to be 
passing underneath the infested trees. I noticed when in the Quaker 
city last fall, an unusual abundance of the gaily colored and hairy 
larvee of the White-marked Tussock-moth ;* and upon inquiring of my 
friend Meehan, as to whether they were ordinarily so abundant, I was 
surprised to learn that they had only increased to such an alarming 
extent since the introduction of the English sparrow. The idea pre- 
vails that in proportion as this bird exterminated the Canker-worm 
which formerly held such sway, in that proportion the hairy Tussock- 
moth larva, which is distasteful to the bird, increased, until it has 
come to be as much of a nuisance as was the looping scourge whose 
place it has usurped. We are thus brought face to face with another 
phase of the bird-insect question, and so far as the English sparrow is 
concerned, the Philadelphians may well ask, in the expressive lan- 
guage of the time: “ Does protection protect ?” 





*Ist Rep., Fig. 82. 
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INSECTS INJURIOUS TO THE GRAPE-VINE. 


THE GRAPE PHYLLOXERA—Phyllovera vastatrix Planchon. 


(Subord. HomorrERA; Fam. APpnipip®.) 


Having, in my last three reports, had much to say about this insect, 
and finding that there is great demand for correct information rela- 
tive to its nature and habits, and that the fourth Report, more espe- 
cially, is no longer to be obtained, from the fact that the edition is. 
entirely exhausted, I have concluded to bring into the compass of one 
article all the facts previously published and recently ascertained, so. 
as to give the grape-growing reader a clear insight into all that is 
known of it at the present time. Jn doing this I shall relegate all the 
more minute details to an appendix at the end of the article, to be 
referred to by passages numbered to correspond to numbers indicated 
in the text. 

“ Phylloxera” is a term derived from the Greek (¢vAsov and End>), 
meaning withering the lear, and founded many years ago, * by Boyer’: 
de Fonscolombe, to designate a peculiar genus of plant-lice. It was ori- 
ginally erected for a species (Phyllowera quercus) quite common in 
Europe on the under side of oak-leaves which, in consequence of its. 
punctures, wear a withered appearance. The genus now comprises 
several species, none of them affecting man’s interests except the spe- 
cies under consideration (vastatriz Planchon). This, on account of 
its injurious work, has acquired such prominence that the generic: 
term has come to be used in a broader sense, and to indicate at once 
the insect and the disease it produces: just asin botany the term 
Oidium, though originally referring only toa genus of cryptogamic: 
plants, is now popularly employed to designate the mildew on grape- 
vines, caused by Oidium Tuckeri. 


Bi BL 1O'G:RyACP Er CyAsie 


The first published reference to this insect was made in the year 
1856,+ by Dr. Asa Fitch, the State Entomologist of New York, who. 
subsequently described the gall-inhabiting type of it, which I have 
termed gallwcola,in arather insufficient manner,t by the name of 





* Annales de la Société Entomologique de France, tome ui., p. 222. 
+ New York Entomological Reports, vol. i., p. 158. 
} Ibid, vol. iii, § 117. 
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Pemphigus vitifoliw. Dr. Fitch knew very little of the insect, as we 
understand it to-day. It was subsequently treated of by several 
American authors, and in January, 1867, Dr. Henry Shimer, of Mount 
Carroll, ll., proposed for it a new family (Daktylospherid«),* which 
has not been accepted by homopterists, for the reason that it was 
founded on characters of no family value. 

All these authors referred to the leaf-louse described by Dr. Fitch, 
and never dreamed that the insect existed in another type on the 
roots. During the few years following our civil war a serious disease 
of the Grape-vine began to attract attention in France, and soon 
caused so much alarm that the Minister of Agriculture and Commerce 
in that country offered a prize of 20,000 frances for an effectual and 
practicable remedy; (1) anda special committee was appointed to draw 
up a programme of conditions, and award the prize if it saw fit so to do. 

The disease was at first designated as pourridie, or rotting, the 
roots becoming swollen and bloated, and finally wasting away. There 
were no end of surmises and theories as to its cause, until Prof. J. E. 
Planchon, of Montpellier, in July, 1868, announced { that it was due 
to the puncture of a minute insect belonging to the plant-louse family 
(Aphididez), and bearing a close resemblance to our gall-louse. The 
insect was subsequently described, by the same author, from the apt- 
erous form, under the name of ?Aizaphis vastatriz, and not till Sep- 
tember of the same year, || when the winged insect was discovered, 
did he give it the name by which it is now so well known. In Jan- 
uary, 1869, Prof. J.O. Westwood, of Oxford, England, announced § the 
receipt of both the gall and root-inhabiting types, from different parts 
of England and Ireland, and his inability to distinguish between the 
two. In the same article he announced having received the gall- 
making type from Hammersmith in 1863, and having described it by 
the name of Peritymbia vitisana,in a notice communicated to the 
Ashmolean Society of Oxford, in the spring of 1868, which communi- 
cation was, however, never published. In the spring of 1869,4 M. J. 
Lichtenstein, of Montpellier, first hazarded the opinion that the Phyl- 
loxera, which was attracting so much attentionin Europe, was identi- 
cal with the American insect described by Dr. Fitch. This opinion 
gave an additional interest to our insect, and I succeeded in 1870, 
while the Franco-Prussian war was at its highest, and just before the 
investment of Paris, in establishing the identity of their gall-insect 
with ours, through correspondence with, and specimens sent to, Dr. 





* Proceedings Academy of Natural Sciences, Philadelphia, January, 1867, 

} Messager du Midi, July 22, 1868. 

\| Comptes rendus del Academie des Sciences, Paris, September H, 1868. 

§ Gardeners’ Chronicle, January 30, 1869. TiInsectologie Agricole, 1869, p, 189. 
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V. Signoret, of that citv. During the same year I also established the 
identity of the gall and root-inhabiting types, by showing that in the 
fall of the year the last brood of gall-lice betake themselves to the 
roots and hibernate thereon. In 1871 I visited France and studied 
their insect in the field; and in the fall of that year, after making more 
extended observations here, I was able to give absolute proof of the 
identity of the two insects, and to make other discoveries, which not 
only interested our friends abroad, but were of vital importance to 
our own grape-growers, especially in the Mississippi Valley. I have 
given every reason to believe that the failure of the Kuropean vine, 
( Vitis vinifera), when planted here, the partial failure of many hy- 
brids with the European vwinzfera, and the deterioration and death of 
many of the more tender-rooted native varieties, are mainly owing to 
the injurious work of this insidious little root-louse. It had been at 
its destructive work for years, producing injury the true cause of 
which was never suspected until the publication of the article in my 
fourth Report. I also showed that some of our native varieties en- 
joyed relative immunity from the insects’ attacks, and urged their use 
for stocks, as a means of reéstablishing the blighted vineyards of 
Southern France. 

The disease continued to spread in Europe, and became so calam- 
itous in the last-named country that the French Academy of Sciences 
appointed a standing Phylloxera Committee. It is also attracting 
some attention in Portugal, Austria and Germany, and even in Eng- 
land, where it affects hot-house grapes. 

The literature of the subject grew to such vast proportions that, 
after publishing a biographical review, containing notices and sum- 
maries of 483 articles or treatises, published during the four years of 
1868-71, MM. Planchon and Lichtenstein gave up the continuance of 
the work as impracticable. 

At the suggestion and with the codperation of the Societe Cen- 
trale d’Agriculture de l’Hérault, the French Minister of Agriculture 
last autumn commissioned Prof. Planchon to visit this country and 
learn all he could about the insect and it8 effect on our different 
vines. Prof. Planchon arrived here the latter part of August and re- 
mained over a month, during which time he visited many prominent 
vineyards in the Kastern States, on Kelley’s Island, in Missouri, and in 
North Carolina. His investigations not only fully corroborated all 
my previous conclusions regarding the Phylloxera, but gave him a 
knowledge of the quality of our native grapes and wines which will 
be very apt to dispel much of the prejudice against them that has so 
universally possessed his coutrymen, who have not followed our recent 
rapid progress in viticulture and viniculture, but found their opinions 
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on the inferior results which attended the infancy of those industries 
in America. Such, in brief, is the history of the grape Phylloxera. 
Let us now take a closer insight into the nature of the insect. 

The genus Phy/lovera is characterized by having three-jointed an- 
tenne, the third or terminal much the longest, and by carrying its 
wings overlapping flat on the back instead of roof-fashion. It belongs 
to the whole-winged bugs (Homoptera), and osculates between two 
great families of that sub-order, the Plant-lice (Aphididw) on the 
one hand and the Bark-lice (Coccidw) on the other. In the one- 
jointed tarsus of the larva or newly-hatched louse, and in being al- 
ways oOviparous, it shows its affinities with the latter family, but in the 
two-jointed tarsus of the more mature individuals, and in all other 
characters, it is essentially aphididan. “In every department of nat- 
ural history a species is occasionally found which forms the connect- 
ing link between the two genera, rendering it doubtful under which 
genus it should properly be arranged. Under such circumstances the 
naturalist is obliged to ascertain, by careful examination, the various 
predominating characteristics, and finally place it under the genus to 
which it bears the closest affinity in all its details.” So wrote Audu- 
bon and Bachman twenty-eight years ago;* and what is true of gen- 
era is equally true of species, families, and of still higher groups. In 
the deepest sense all Nature is a whole, and all her multitudinous 
forms of animal and vegetal life are so closely interlinked, and grad- 
uate into each other so insensibly, that in founding divisions on too 
trivial differences we subvert the objects of classification. Thus, in- 
stead of founding a new family for this insect, as Dr. Shimer did, and 
as there seems a tendency on the part of others to do, it is both more 
consonant with previous custom, and more sensible in every way, ‘¢o 
retain it among the Aphidide. 

FLO OE LOW G ne 

DIFFERENT Forms wuicu THE INsEcT Assumes.—Not the least in- 
teresting feature in the economy of our Phylloxera, are the different 
phases or forms under which it presents itself. Among these forms 
are two constant types which have led many to suppose that we have 
to do with two species. The one type, which I have, for convenience, 
called gallwcola, lives in galls on the leaves ; the other, which I have 
called radicicola, on swellings of the roots. The subjoined table wili 
assist to a clear understanding of what follows: (2) 

Type l. Gallecola.—(Vitifolivw, Fitch; Fig. 4, f, g, n.) 

Type 2. Radicicola— 


a, Degraded or Wingless Form. (Fig. 5, ¢, f, g-) 
f#, Perfect or Winged Form. (Fig. 6, 9,4. Fig. 8, b.) 





* Quadrupeds of North America, vol. i., p. 215. 
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TypE GALLECOLA OR GALL-INHABITING.—The gall or excrescence 
produced by this insect is simply a fleshy swelling of the under side 
of the leaf, more or less wrinkled and hairy, with a corresponding de- 
pression of the upper side, the margin of the cup being fuzzy, and 
drawn together so as to forma fimbriated mouth. It is usually cup- 
shaped, but sometimes greatly elongated or purse-shaped (Fig. 3, a, 0). 

Soon after the first vine-leaves that put out in the spring have 
fully expanded, a few scattering galls may be found, mostly on the 

eae lower leaves, nearest the ground. 
These vernal galls are usually 
large, (of the size of an ordinary 
pea,) and the normal green is 
oe often blushed with rose where 
4 exposed to the light of the 













On carefully opening one 

' them (Fig. 4, d) we shall 
find the mother-louse diligently 
Xs fo at work surrounding herself 
’ with pale-yellow eggs of an 
elongate oval form, scarcely .OL 
inch long, and not quite half 
UNDER SIDE OF LEAF COVERED WITH GALLS. as thick (Fig. 4,c). She is about 
.04 inch long, generally spherical in shape, of a dull orange color, and 
looks not unlike an immature seed of the common purslane. At 
times, by the elongation of the abdomen, the shape assumes, more or 
less perfectly, the pyriform. Her members are all dusky, and soshort 
[Fig. 3.] compared to her swollen body, that she appears very 

(> ~Y- clumsy, and undoubtedly would be outside of her 
[ gall, which she never has occasion to quit, and which 
, { ez serves her alike as dwelling-house and coffin. More 
So. carefully examined, her skin is seen to be shagreened 


eaand b,elongated galls; : ; : 
e and ¢, upper and or minutely granulated and furnished with rows ef 


es. pe a minute hairs, which will be nfore particularly referred 
to in the appendix. The eggs begin to hatch, when six or eight days 
old, into active little oval, hexapod beings, which differ from their 
mother in their brighter yellow color and more perfect legs and an- 
tenn, the tarsi being furnished with long, pliant hairs, terminating in 
amore or less distinct globule. These hairs were called dagituls by 
Dr. Shimer, and they lose their globular tips and become more or less 
worn with age. In hatching, the egg splits longitudinally from the 
anterior end, and the young louse, whose pale yellow is in strong con- 
trast with the more dusky color of the egg-shell, escapes in the course 





re) 
or 
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of two minutes. Issuing from the mouth of the gall, these young lice 
scatter over the vine, most of them finding their way to the tender 
terminal leaves, where they settle in the downy bed which the 
tomentose nature of these leaves affords, and commence puinping up 
and appropriating the sap. The tongue-sheath is blunt and heavy, 
but the tongue proper—consisting of three brown, elastic, and wiry 
filaments, which, united, make so fine a thread as scarcely to be visi- 
ble with the strongest microscope—is sharp, and easily run under the 
parenchyma of the leaf. Its puncture causes a curious change in 
the tissues of the leaf, the 


growth being so stimulated 
that the under side bulges 

and thickens, while the 
a ' down on the upper side in- 
creases in a circle around 
the jouse, and finally hides 
and covers it as it recedes 
more and more within the 
deepening cavity.(6) Some- 
times the lice are so crowd- 
ed that two occupy thesame 
If, from the prema- 





TYPE GALL-ECOLA:—a, b, newly-hatched larva, ventral and gall. 


dorsal view; c, egg; d, section of gall; e, swelling of 
tendril;./, I, h, mother gall-louse—lateral, dorsal and ven- ture death of the louse, or” 
Ral ee a, ace antenna ; j, her two-jointed targus. 
Natural sizes indicated at sides. other cause, the gall be- 


comes abortive before being completed, then the circle of thickened 
down or fuzz enlarges with the expansion of the leaf, and remains 
(Fig. 4, ¢) to tell the tale of the futile effort. Otherwise, in a few 
days the gall.is formed, and the inheld louse, which, while eating its 
way into house and home, was also growing apace, begins a partheno- 
genetic maternity by the deposition of fertile eggs, as her immediate 
parent had done before. She increases in bulk with pregnancy, and 
one egg follows another in quick succession, until the gall is crowded. 
The mother dies and shrivels, and the young, as they hatch, issue and 
found new galls. ‘This process continues during the summer until the 
fifth or sixth generation. Every egg brings forth a fertile female, 
which soon becomes wonderfully prolific. The number of eggs found 
in a single gall averages about 200; yet it will sometimes reach as. 
many as 500, and, if Dr. Shimer’s observations can be relied on, it may 
even reach 5,000.* I have never found any such number myself; but, 
even supposing there are but five generations during the year, and 








*Practical Entomologist, vol. i., p. 17. 
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taking the lowest of the above figures, the immense prolificacy of the 
species becomes manifest. Small as the animal is, the product of a 
single year, even at this low estimate, would encircle the earth over 
thirty times if placed in a continuous line, each individual touching 
the end of another. Well itis for us that they are not permitted to 
multiply in this geometrical ratio! Nevertheless, as summer ad- 
vances, they do frequently become prodigiously multiplied, com- 
pletely covering the leaves with their galls, and settling on the 
tendrils, leaf-stalks, and tender branches, where they also form knots 
and rounded excrescences (Fig. 4, ¢), much resembling those made 
‘on the roots. In such a case, the vine loses its leaves prematurely. 
Usually, however, the natural enemies of the louse seriously reduce 
its numbers by the time the vine ceases its growth in the fall, and the 
few remaining lice, finding no more succulent and suitable leaves, 
seek the roots. Thus, by the end of September, the galls are mostly 
deserted, and those which are left are almost always infested with 
mildew ( Botrytis viticola, Berkely), and eventually turn brown and 
decay. On the roots, the young lice attach themselves singly or in 
little groups, and thus hibernate. The male gall-louse has never been 
‘seen, and there is every reason to believe that he has no existence. (4) 
Nor does the female ever acquire wings. Indeed,I can not lay too 
much stress on the fact that gal/wcola occurs only as an agamic and 
apterous female form. It is but a transient summer state, not at all 
essential to the perpetuation of the species, and does, compared with 
the other type, but trifling damage. (5) I have found it occasionally on 
all species of the Grape-vine (vinifera, riparia, westivalis, and La- 
brusca) cultivated in the Eastern and Middle States, and on the wild 
cordifolia; but it flourishes only on the River-bank grape (riparia), 
and more especially on the Clinton and Taylor, with their close allies. 
Thus, while legions of the root-inhabiting type (radicicola) are over- 
running and devastating the vineyards of France, this gallecola is 
almost unknown there, except on such American varieties as it infests 
with us. A few of its galls have been found at Sorgues, on a variety 
called Tinto; and others have been noticed on wini‘era vines inter- 
locking infested American vines, or have been produced by purposed 
contact with the young gallwcola. Similarly, there are many varie- 
ties, especially of Labrusca, which, in this country, suffer in the roots, 
and never show a gall on the leaves. 

The precise conditions which determine the production and multi- 
plication of gallecola can not now, if they ever can, be stated; but it 
is quite evident that the nature and constitution of the vine are im- 
portant elements, since such vines as the Herbemont often bear wit- 
ness, by their leaves covered with abortive galls, to the futile efforts 
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the lice sometimes persist-in making to build in uncongenial places. 
Yet other elements come into play, and nothing strikes the observer 
as more curious and puzzling than the transitory nature of these galls,. 
and the manner in which they are found—now on one variety, now 
on another. (6) 

I was formerly inclined to believe that gal/wcola was a necessary 
phase in the annual cycle of the insect’s mutations: in other words, 
that it was essential to the continuance of the species, and was pro- 
bably the product of the egg laid by the winged and impregnated 
female. On this hypothesis I imagined that gallwcola was probably 
the invariable precursorwf radicicola in an uninfested vineyard, and 
that, if galls were not allowed to develop in such a vineyard, it would 
not suffer from root-lice. More extensive experience has satisfied me 
that the hypothesis is essentially erroneous, and that, while the first 
galls may sometimes by produced by lice hatched from the few eggs. 
deposited above-ground by the winged female, they are more often 
formed by young lice hatched on the roots, and which, wandering 
away from their earthy recesses, are fortunate enough to find suitable 
leaf conditions. It is barely possible that under certain circum- 
stances, as, for instance, on our wild vines, where the soil around the 
roctsis hard and compact, ga/lwcola may become more persistent, 
and pass through all the phases belonging to the species without 
descending to the roots—the eggs wintering on the ground, or the 
young under the loose bark, or upon the canes. For a somewhat 
similar state of things actually takes place with another plant-louse 
(EHriosoma pyri, Fitch,) which in the Western United States normally 
inhabits the roots of our apple trees, and only exceptionally the 
branches; while in the moister Atlantic States, and in England and 
moister parts of Europe, where it was introduced from this country, 
it normally infests the branches, and more exceptionally the roots. 
But there are no facts yet known to prove such to be the case with 
the Grape Phylloxera, even on our wild vines, and I do not believe 
that it ever is the case in our cultivated vineyards. 

As already indicated, the autumnal individuals of gallwcola 
descend to the roots, and there hibernate. There is every reason to. 
believe also that, throughout the summer, some of the young lice 
hatched in the galls are passing on to the roots; as, considering their 
size, they are great travelers, and show a strong predisposition to drop, 
their natural lightness, as in the case of the voung Cicada, and of 
other insects which hatch above but live under ground, enabling them 
thus to reach the earth with ease and safety. At all events, I know, 
from experiment, that the young gallwcola, if confined to vines on 
which they do not normally, and perhaps can not, form galls, will, in 


38 SIXTH ANNUAL REPORT 








the middle of summer, make themselves perfectly at home on the 
roots. 
Type Rapicicona or Roor-inuapitinc.—We have seen that, in all 
probability, gallwcola exists only in the apterous, shagreened, 
ewer _-non-tubercled, fecund female 
3 form. Padicicola, however, 
presents itself in two prin- 
cipal forms. The newly- 
hatched larve of this type 
are undistinguishable, in all 
, essential characters, from 
those hatched in the galls; 
but in due time they shed the 
smooth larval skin, and ac- 
\ quire raised warts or tuber- 
ee z cles (7) which at once distin- 
‘Tyre RADICICOLA.—a, roots of Clinton vine, showing rela- guish them from gallecola. 


tion of swellings to leaf-galls, and power of resisting 


decomposition; 6, larva as it appears when hibernating; . j 
c, d, antenna and leg of same; e, f, g, forms of more In the development from this 


fpererteee felis EP haules of roles ae cramer point the two forms are separ- 
able with sufficient ease: one (a) of amore dingy greenish yellow, with 
more swollen fore-body, and more tapering abdomen; the other (f) of 
a brighter yellow, with the lateral outline more perfectly oval, and 
with the abdomen more truncated at tip. (8) 
The first or mother form (Fig. 5, #, g) is the analogue of gallacola, 
as it never acquires wings, and is occupied, from adolescence till 
‘death, with the laying of eggs, which are less numerous and some- 
what larger than those found in the galls. I have counted in the 
‘spring as many as two hundred and sixty-five eggs in a cluster, and all 
evidently from one mother, who was yet very plumpand still occupied 
‘in Jaying. As a rule, however, they are less numerous. With preg- 
nancy this form becomes quite tumid and more or less pyriform, and 
is content to remain with scarcely any motion in the more secluded 
parts of the roots, such as the creases, sutures, and depressions, which 
the knots afford. The skin is distinctly shagreened (Fig. 5, 45) 321m 
gulecola. The warts, though usually quite visible with a good lens, 
are at other times more or less obsolete, especially on the abdomen, (9) 
The eyes, which were quite perfect in the larva, become more simple 
with each molt, until they consist, as in gallecola, of but triple eye- 
lets (Fig. 5,/,) and, in the general structure, this form becomes more 
‘degraded with maturity, wherein it shows the affinity of the species 
to the Coccide, the females of which, as they mature, generally lose 
‘all trace of the members they possessed when born. 
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The second or more oval form (Fig. 5, ¢) is destined to become 
winged. Its tubercles, when once acquired, are always conspicuous; 





































































































































































































Wyre RADICICOLA:—a, shows 2 healthy root; b, one on which the lice are working, representing the 
knots and swellings caused by their punctures; c, a root that has been deserted by them, and where 
the rootlets have commenced to decay; d, d, d. show how the lice are found on the larger roots; e, 
female pupa, dorsal view; f, same. ventral view; g, winged female, dorsal view; h, same, ventral 
view; i, magnified antenna of winged insect; j, side view of the wingless female, laying eggs on 
roots; k, shows how the punctures of the lice cause the larger roots to rot. : 


it is more active than the other, and its eyes increase rather than di- 
minish in complexity with age. From the time it is one-third grown, 
the little dusky wing-pads may be discovered, though less conspicu- 
ous than in the pupa state, which is soon after assumed. The pupz 
(Fig. 6, e, £) are still more active, and, after feeding a short time, they 
make their way to the light of day, crawl over the ground and over 
the vines, and finally shed their last skin and assume the winged state. 
In this last molt the tubercled skin splits on the back, and is soon 


worked off, the body in the winged insect having neither tubercles 
mor granulations. 
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In the great majority of insects the wings in the pupa are simply 
compressed and thickened without being folded, and in the imago 
they expand without material change in form. Those of our Phyllox-_ 
era are rolled up both from the sides and the end, and, in expanding, 
they unroll in the manner designated at Figure 7, d, ce, ~—the whole 
operation requiring but about five minutes. At first, and for some 
time after the molt, the color of the body of the new fledged Phyllox- 
era is of a uniform bright, deep yellow, with the wings white and 
rather opaque, and the eyes brown. The dark thoracic band and mcre 
diaphanous and smoky nature of the wings are gradually acquired in 
the course of a day, and the insect finally presents the appearance of 
Figure 6, 7, 2. The wings when highly magnified are seen to be thickly 
covered with minute hooks (Fig. 8, 7). 

These winged insects are most abundant in August and Septem- 
ber, but may be found as early as the first of July, and until the vines 
cease growing in the fall. The majority of them are females, with the 
abdomen large, and more or less elongate. The veins of the front 
wing are not connected (Fig. 7, ~), and, by virtue of the large abdo- 
men, the body appears somewhat constricted behind the thorax. From 
two to five eggs may invariably be found in the abdomen of these, 
and are easily seen when the insect is held between the light, or 
mounted in balsam or glycerine. A certain proportion have an en- 

a Be tirely different shaped and 
smaller body, the abdomen be- 
ing short, contracted, and ter- 
minating in a fleshy and dus- 






ky penis-like protuberance; 


Gui the limbs stouter, and the 


PTEROGOSTIC CHARACTERS: — 4, b, different venation of wings proport: onally larger 


. 23 1, cms g ] = 
aN eae hind-wing; ¢, ¢, f, showing develop- ang gtouter, with their veins 


connecting (Fig.7, 6). This shorter form (Fig.8, >) never has eggs 
in the abdomen, but, instead, a number of vesicles (Iig.8, ¢), contain- 
ing granulations in sacs. These granulations have much the appear- 
ance of spermatozoa, and seem to have a Brownian movement, but 
are without tails. 

This form has been looked upon as the male by myself, Planchon,. 
Lichtenstein and others. Yet I have never succeeded in witnessing 
it performing the functions of a male, nor has any one else that I am 
aware of. The males in all plant-lice are quite rare, and, in the great. 
majority of species, unknown. Where known, this sex bears about 
the same relation to the female as the shorter and smaller Phylloxera 
just described does to the larger. These same differences observed in 
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the winged insects obtain in the other species of the genus that are 
known, and have always been looked upon as sexual. Signoret, an au- 
thority on these insects, once so looked upon them,(10) but has lately 
declared the shorter form to be a female emptied of her eggs. If this 
be so, then the eggs must be laid before the insect arrives at maturity 
(a highly improbable circumstance) ; for the characteristics which dis- 
tinguish it are to be noticed in the pupa (Fig. 8, a), which is almost as 
broad as long, with very large wing-pads and strong limbs; while the 
winged insect does not, as we have seen, carry any eggs. But, what- 
ever the true nature and functions of these problematic or gynan- 
drous individuals, it would seem, from some exceedingly interesting 
observatiens lately made by Balbiani,* that they can not be males, if 
there be any such thing as unity of habit and character among the 
species of the genus. Balbiani has made the curious discovery, in 
the annual development of Phylloxvera quercus, that the winged indi- 
viduals, which appear in August, fly off to new leaves and deposit 

[Fig. 8.] their unimpregnated eggs, to 
the number of five to eight. 
These eggs are of two differ- 
ent sizes, the smaller being 
readily separated from the 
, larger. They hatch in about 
a dozen days, the smaller giv- 
ing birth to males, and the 
larger to females, which have 
neither mouth-parts nor di- 
gestive organs, and neither 
grow nor molt after birth. 
The sole aim of their exist- 
ence,is the reproduction of 





TYPE RADICICOLA:—a, b, pupa and imago of a problematic the species, and they crawl 
individual, or supposed male; c, d, its antenna and : 2 
leg; ¢, vesicles found in abdomen. actively about and gather in 

little multitudes in the crevices and interstices which are afforded 

them. The male, except in size, seems to differ from the female only 
in having a small conical tubercle, which serves as sexual organ. 

Coitus lasts but a few minutes, and the same male may serve several 

females. Four or five days after birth the female lays a solitary egg, 


which, increasing somewhat after impregnation, had caused her abdo- 


*Comptes Rendus deV Académie des Sciences, Paris, 1873, p. 884. 
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men to swell and enlarge a little prior to oviposition. ‘T'wo or three 
days after this operation the mother dies; but the males live as long 
again. 

This solitary egg, which Balbiani calls the winter egg, soon takes 
on a dark color, which indicates its fecundity and distinguishes it from 
parthenogenetic eggs of both the winged and wingless females. It is 
surmised that this egg passes the winter to give birth in spring to the 
form destined to recommence the cycle of development belonging to 
the species. 

These discoveries are truly remarkable, and appear to me all the 
more so since Balbiani* likewise found that the individuals which 
never become winged attain maturity without laying eggs on the 
leaves on which they were born, but crawl on to the branches and in 
the interstices of the old scales at the base of the new year’s growth. 
There.they lay a number of eggs, which are absolutely like those de- 
posited by the winged females, and, like them, produce the sexual 
tndividuals: zi. e., both malesand temales. Now, this does not corre- 
spond with what I have seen myself of the species, or with what has 
been described by others; for the apterous individuals of guercus sur- 
round themselves with eggs on the leaves where they are born. 

M. Maxime Cornu has already announced having found a sexual in- 
dividual, without mouth-parts, of the Grape Phylloxera; and it is quite 
likely, now that Balbiani has paved the way, that we shall next year 
have its natural history complete. But whether the Grape Phylloxera 
produces this fecundated and solitary egg or not, such an egg is neither 
essential to its winter life, nor to that of an American species (Phyl- 
lowera Rileyi Lichtenstein), which will be described further on, and 
which is,in every respect, very closely allied to the European quercus. 

While, therefore, thereis yet much to learn in the life-history of our 
Grape Phylloxera, the facts which I have already unequivocally stated, 
as well as those which I shall now proceed to give, remain indispu- 
table, and do not seem fully to accord with Balbiani’s discoveries, 

As fall advances the winged individuals become more and more 
scarce, and as winter sets in only eggs, newly-hatched larve, and a 
few apterous egg-bearing mothers, are seen. These last die and dis- 
appear during the winter, which is mostly passed in the larva state, 
with here and there afew eggs. The larve thus hibernating (Fig. 5, d) 
become dingy, with the body and limbs more shagreened and the claws 
and digitulz less perfect than when first hatched; and, of thousands 
examined, all bear the same appearance, and all are furnished with 
strong suckers. As soon as the ground thaws and the sap starts in the 





* Auctore Dy. Fr. Cazalis, as reported in the Messager du Midi, November 16, 1875. 
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spring, these young lice work off their winter coat, and, growing apace, 
commence to deposit eggs. All, without exception, so far as I have 
seen,* become mothers, and assume the degraded form (a) already 
described. 

At this season of the year, with the exuberant juices of the plants 
the swellings on the roots are large and succulent, and the lice plump 
to repletion. One generation of the mother form (@) follows another— 
fertility increasing with the increasing heat and luxuriance of sum- 
mer—until at least the third or fourth has been reached before the 
winged form (7) makes its appearance in the latter part of June or 
early in July. (11) 

Such are the main features which the development of the insect 
presents to one who has studied it in the field as well as in the closet. 

This polymorphism, which at first strikes us as singular, is quite 
common among plant-lice, and many curious instances of still more 
striking character might be given. Even the differences themselves 
between gallecola and radicicola are more apparent thanreal. Indi- 
viduals of the latter are often met with, which, in the comparative 
obsoleteness of their tubercles, are almost undistinguishable from the 
former; and the tubercles, like many other purely dermal appurte- 
nances, are ofan evanescent and unimportant character. Many insect 
larvee, which are normally granulated with papilla, not unfrequently 
have these more or less obsolete, and at some stages of growth have 
the skin absolutely smooth. The same thing holds true of tubercles, 
which, as in the case of the Imported Currant-worm (Vematus ventri- 
cosus Klug), to be presently treated of, are often completely cast off 
ata molt. In Phylloxera they are very variable in size, as we shall 
see, in /¢zleyz; and in quercus, according to several reliable authors, 
the tubercles which are characteristic of the species in Southern France 
are entirely wanting around Paris. If we carefully study them in vas- 
tatrix, we shall find that they consist of points where the granulated 
skin is gathered around a fleshy hair in little rugosities, and becomes 
darker (Fig. 5,7). They do not occur in the newly hatched larva, are 
not visible immediately after each molt, and are lost again in the 
winged individuals. In the form gallwcola we shall find, upon careful 
examination, especially of the exuvia, that, as Max.Cornu has shown, 
there are rows of short hairs, extending beyond the natural granu- 
lations, and corresponding to those on the tubercles of radicicola. 
*These hairs are more visible on the younger and smoother lice after the 
first molt; and they are sometimes so stou t, particularly on the abdo- 
men, as to remind one of those on ?2ley7, to be described. The ven- 
tral characteristics of the two types are identical. 





* IThaye examined thousands in the vineyard in early spring, and other thousands reared, artifi- 
eially in a warm room in winter. 
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Since I proved, in 1870, the absolute identity of these two types 
by showing that the gall-lice become root-lice, the fact has been 
repeatedly substantiated by different observers. Yet, strange to say, 
no one has heretofore succeeded in making gall-lice of the young 
hatched on the roots, though I formerly supposed that Signoret had 
done so. It is, therefore, with much satisfaction that I record the fact 
of having succeeded this winter in obtaining galls ona young Clinton 
vine from young radicicola, and of thus establishing beyond peradven- . 
ture, the specific interrelation and identity of the two types. I make 
this announcement with all the more pleasure, that for three years past, 
both on vines growing out-doors and in pots in-doors, I had in vain 
attempted to obtain the same result. (12) 


PRACTICAL CONSIDERATIONS: 


THE MORE MANIFEST AND EXTERNAL EFFECTS OF THE PHYLLOXERA 
DisEasr.—The result which follows the puncture of the root-louse is 
an abnormal swelling, differing in form according to the particular part 
and texture of the root. These swellings, which are generally com- 
menced at the tips of the rootlets, where there is excess of plasmatic 
and albuminous matter, eventually rot, and the lice forsake them and 
betake themselves to fresh ones—the living tissue being necessary to 
the existence of this as of all plant-lice. The decay affects the parts 
adjacent to the swellings, and on the more fibrous roots cuts off the 
supply of sap to all parts beyond. As these last decompose, the lice 
congregate on the larger ones, until at last the root system literally 
wastes away. (13) 

During the first year of attack there are scarcely any outward 
_manifestations of disease, though the fibrous roots, if examined, will 
be found covered with nodosities, particularly in the latter part of the 
growing season. The disease is then in its incipient stage. The sec- 
ond year all these fibrous roots vanish, and the lice not only prevent 
the formation of new ones, but, as just stated, settle on the larger roots, 
which they injure by causing hypertrophy of the parts punctured, which 
also eventually become disorganized and rot. At this stage the out- 
ward symptoms of the disease first become manifest, in a sickly, yellow- 
ish appearance of the leaf and areduced growth of cane. As the roots 
continue to decay, these symptoms become more acute, until by about 
the third year the vine dies. Such is the course of the malady on 
vines of the species winzifera, when circumstances are favorable to 
the increase of the pest. * When the vine is about dying it is generally 
impossible to discover the cause of the death, the lice, which had been 
so numerous the first and second years of invasion, having left for 
fresh pasturage. 
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Mop oF SpreApinG.—The gall-lice can only spread by traveling, 
when newly hatched, from one vine to another ; and,if this slow mode 
of progression were the only one which the species is capable of, the 
disease would be comparatively harmless. The root-lice, however, not 
only travel under-ground along the interlocking roots of adjacent 
vines, but crawl actively over the surface of the ground, or wing 
their way from vine to vine, and from vineyard to vineyard. Doubts 

‘have been repeatedly expressed by Kuropean writers as to the power 
of such a delicate and frail-winged fly to traverse the air to any great 
distance. ‘Ona calm, clear day, the latter part of last June, it was 
my fortune to witness a closely-allied species (Phylloxera caryefolie 
Fitch), of the same size and proportions, swarming on the wing to 
such an extent that to look against the sun revealed themas a myriad 
silver specula. They settled on my clothing by dozens, and any 
substance in the vicinity that was the least sticky was covered with 
them. With such a sight before one’s eyes, and with full knowledge 
of the prolificacy of these lice, it required no effort to understand the 
fearful rapidity at which the Phylloxera disease has spread in France, 
or the epidemic nature it has assumed. Imagine such swarms, mostly 
composed of egg-bearing females, slowly drifting, or more rapidly 
blown, from vineyard to vineyard; imagine them settling upon the 
vines and depositing their eggs, which give birth to fecund females, 
whose progeny in five generations, and probably in a single season, 
may be numbered by billions, and vou have a plague (should there be 
no conditions to prevent that increase) which, though almost invisible 
and easily unnoticed, may become as blasting as the plagues of 
Egypt.” * 

As early as 1871 I showed with what facility and power the species 
referred to in the above extract can take wing when the atmospheric 
conditions are favorable; and on the 27th of last September, the 
weather being quite warm and summer-like, with much moisture in 
the atmosphere, I witnessed the same power of flight in the Grape 
Phylloxera. Some two hundred winged individuals, which I had con- 
fined, became very active and restless, vigorously vibrating their 
wings and beating about their glass cages. Upon opening the cages, 
the lice began to dart away and were out of sight in a twinkle. They 
have been caught in spider-webs in Europe, and I have repeatedly 
captured them on sheets of paper prepared with bird-lime and sus- 
pended in an infested vineyard; and am satisfied that they can sustain 
flight for a considerable time under favorable conditions, and, with the 
assistance of the wind, they may be wafted to great distances. These 
winged females are much more numerous in the fall of the year than 











* Fifth Rep., pp. 72, 73. 
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has been supposed by entomologists. Wherever they settle, the few 
eggs which each carries are sufficient to perpetuate the species, and 
thus spread the disease, which, in the fullest sense, may be called con- 
tagious. Whetherin a state of nature these winged females show a 
preference for any one part of the vine in the consignment of their 
eggs, is rot yet known. It is quite certain, however, that they do not 
reénter the ground. Neither do we know whether—in the light of 
Balbiani’s discoveries regarding the European Oak Phylloxera—the 
young hatching from these eggs produce the diminutive sexual indi- 
viduals already described. In confinement I have had such eggs 
deposited both on the leaves and on the buds, and from the preference 
which, in ovipositing, these aerial mothers showed for little balls of 
cotton placed in the corners of their cages, I infer that the more 
tomentose portions of the vine, such as the bud, or the base of a 
leaf-stem, furnish the most appropriate and desirable nzd?. On this 
hypothesis it is quite possible for the insect to be introduced from 
vineyard to vineyard, or from country to country, as well upon cut- 
tings as upon roots. 

The young lice from the unimpregnated winged females hatch in 
ten or twelve days after the laying of the eggs, under favorable con- 
ditions of temperature. It is possible, however, that the later depos- 
ited eggs remain unhatched throughout the winter. The few young, 
from such eggs, which I have had, were neglected through absence 
from home, and unfortunately (Balbiani’s discovery was unknown to 
me at that time) none were preserved. I can notsay positively, there- 
fore, that they were not mouthless and sexual, but a superficial exami- 
nation revealed no characters which would distinguish them from the 
young of the apterous females. 

SUSCEPTIBILITY OF DIFFERENT VINES To THE DisEAsE.—As a means 
of coping with the Phylloxera disease, a knowledge of the relative 
susceptibility of different varieties to the attacks and injuries of the 
insect is of paramount importance. As is so frequently the case with 
injurious insects, and as we have a notable instance in the common 
Currant Aphis (Aphis ribesizi), which badly affects the leaves of some 
of the Currants, but never touches the Gooseberry which belongs 
to the same genus, the Phylloxera shows a preference for and thrives 
best on certain species, and even discriminates between varieties; or, 
what amounts to the same thing, practically, some varieties resist its 
attacks and enjoy a relative immunity from its injuries. It would, I 
fear, be useless, and certainly unnecessary here, to attempt to ascer- 
tain the reason why certain vines thus enjoy exemption while others 
so readily succumb; but in a broad way it may be stated that there 
is a relation between the susceptibility of the vine and the character 
of its roots—the slow-growing, more tender-wooded and consequently 
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more tender-rooted varieties succumbing most readily ; the more vig- 
orous growers resisting best. 

I have already given, in my fourth Report, Dr. Engelmann’s classi- 
fication of our different species of Vzt7s, and inthe Appendix will be 
found the synopsis kindly prepared for me by that well-known botan- 
ist, with additional remarks, and embodying his latest opinions and 
observations. (14) 

Following this synopsis, I will now proceed to indicate the relative 
susceptibility to the disease, of the cultivated species and their vari- 
eties—revising and perfecting the list given in the report just quoted 
by aid of repeated and extended observations since made. For the 
sake of conciseness, I will indicate this susceptibility by letters and 
numerals as follows: 

o= No perfect leaf-galls found ; or not at all subject to them. 

a = Leaf-galls very rarely found. 

6 = Leaf-galls more frequently met with. 

¢ = Leaf-galls most abundantly found ; or very much subject to them. 

o = Entirely free from root-lice. 

1 = Having the root lice in usually small numbers, but countervailing their punc- 
tures either by the innate toughness of fiber, or the power to resist decom- 
position. 

2 — Having the root-lice more abundant and suffering more from their attacks. 

3 = Most subject to the root-lice, and dying from their attacks when the conditions 
are favorable to their increase. 

EUROPEAN VINE ( Vitis vinifera)—o, 3. The very few exceptions, 
already mentioned, where galls have been found on the leaves of this 
species, will scarcely invalidate the rule that it is free from galls. 
Regarding its susceptibility to the attacks of the root-lice, it generally 
succumbs a few years after planting. (15) 

RIVER BANK GRAPE (7iparia)—ALvey—a, 2. Cornucopia (hybrid 
with wintfera)—o. 2. Ciinton—c,1. Where the leaf-galls are very 
abundantI have often found the root-lice less so, and vice-versa. The 
roots have such vitality that disorganization does not always follow 
the puncture of the louse, and new rootlets often push out from the 
swellings. DrLAWARE—), 2. GoLDEN CLinton—a, 1. Loutstana—-(some 
say a Seedling of vintteru; others again believe it wstzvalis)—a, 1. 
Marion—d, 1. OvTneE.to (hybrid with winifera)—a, 2. TayLtor—e, 1. 
Much as with Clinton. 

SUMMER GRAPE (estivalis)--HERBEMONT—-a, 1. CONNINGHAM—Q, 1. 
OyNTHIANA—a, 1. Norton’s VirGaintA—o, 1. RunLanpDER—o, 1. TELE- 
GRAPH—<@, l. ® 

NORTHERN FOX (Labrusca)—CatawBpa—o, 3. Suffering almost 
as badly as the varieties of vinifera. CHALLENGK (hybrid with winz- 
fera)—o,1. CREVELING—a, 2. Concorp—a, 1. Di1ANa—o, 2. Dracur 

AMBER—0, 1. GoETHE (hybrid with winifera)—o, 2. Hartrrorp—o, 2 
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Iona—o, 3. IsABELLA, or seedlings thereof—o, 2. IsRAELLA—o,1. Ives 
—o, 2. Marrua—o,l. Maxatawney—o, 2. Nortu CAroLina—o, 2. 
NortHERN MuscapiInE—o, 1. Repecca—o, 2. SALEM—o, 2. WHuILDER 
(hybrid with vinzfera)—o, 1. 

SOUTHERN FOX (wulpina.)—o, 0. From the investigations of Prof. 
Planchon it resulis—as was anticipated from the great differences in 
character which it presents compared with the others—that this 
species is entirely free from Phylloxerain any form. The root is not 
only very tough, but has a perceptibly bitter taste, which, doubtless, 
renders it obnoxious to the insect. Prof. Planchon examined it 
thoroughly in North Carolina, where other vines in the vicinity were 
suffering from the insect. 

From the above enumeration we may gather that, with the excep- 
tion of vul/pina, no species of cultivated vine is entirely free from the 
attacks of either the gall-making or root-inhabiting types; neverthe- 
less, vinifera is least and riparia most subject to the former; wste- 
valis least and vinifera most subject to the latter. 

Of vinifera, a few varieties under certain conditions seem to 
exhibit a degree of resistance in this country, and it is singular that 
some relative immunity has not as yet been noticed among the varie- 
ties of this species in Europe.* . 

Of riparia, the Clinton, Taylor, Golden Clinton and Marion, seem 
best to resist. 

Of estivalis, all the species enumerated resist well, and I-would 
especially mention Norton’s, Herbemont and Cunningham as vigorous 
growers. 

Of Labrusca, the Concord, Dracut Amber, Israella, Martha, North 
Carolina and Wilder resist well. 

This enumeration is founded principally on the effects of Phyl- 
loxera in the central portion of Missouri, as ascertained by quite 
extensive notes and observations made during the past two years. 
I have also examined many of the varieties mentioned, with similar 
results, in portions of Kansas, Illinois, New Jersey, Pennsylvania and 
New York. Many other varieties have been examined, but only in 
isolated instances, and I have thought best not to place any in the 
lists which I have not repeatedly examined and studied. The Arnold’s 
hybrids, which I have examined, all suffer, but some of them more 
than others. 

Propuyntactic MkANS OF COPING WITH THE DiseAse.—It occur- 
red to me that by grafting the more susceptible onto the roots 
of the more resistant varieties, we might, in a great measure, 





_ *Since the above was written, I notice that M. A. Pellicot already announces the fact that a cer- 
tain variety (Colombaud) has shown a comparative power of resistance—living long after other varie- 
ties succumb. (Messager Agricole, Fév. 10, 1874, p. 14. 
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counteract the disease, even if all other remedies failed. In the 
grape-growing districts of France, where the disease is so sweeping, 
and where the grape is so exclusively grown that its failure affects 
whole communities, the people may be obliged, and can afford to go 
to much labor and expense in the use of insecticides to save their 
vines. Such insecticides may also be used in this country, where itis 
desired to save afew choice vines regardless of expense and time. 
But I greatly fear that no direct remedy for such an under-ground 
enemy will ever be discovered that will not entail too much labor and 
expense to be used, to any great extent, by our own grape-growers, 
who will either prefer to confine their attention to varieties which 
resist, or abandon the businessentirely. Yetif it shall once be demon- 
strated that varieties which now fail may be grown when grafted onto 
those which resist, I see no reason why it should not become as much 
a custom and a maxim among grape-growers, to use some other vine as 
stock for such varieties as the Catawba, for instance, as it already is 
among pear-growers to use the quince, or among cherry growers to 
use Mahaleb, Mazard or Morello, as stocks. 

In the course of a year or two we shall be able to fairly judge of 
the efficacy of the plan, for aside from the trials that I am making in 
this country, others are being made on an extensive scale in France. 
Quite a number of plants, for the purpose of experiment, were sent 
over there from this country in the spring of 1872; and the demand has 
now become so great that a single firm, Isidor Bush & Co., of St. Louis, 
has lately received orders for about four hundred thousand cuttings to 
be consigned to one place, Montpellier, and consisting of such varieties 
as have been recommended by Prof. Planchon and myself, as best 
resisting the disease. There is every reason to hope for the best re- 
sults from these importations, as those vines, such as Herbemont, 
Cunningham, Concord, Clinton, etc, which best resist here, and which 
were planted there in 1871 and 1872, in Phylloxera-infested districts, 
have, thus far, done surprisingly well, as MM. J. Leenhardt-Pomier, V. 
Pulliat and others testify. (16.) 

As bearing on this subject, we have seen that the Southern 
Fox (vulpina) is the only species that is totally exempt from 
both leaf- and root-lice. This species is of no value whatever in the 
latitude of St. Louis, and does not flourish above latitude 35°. It 
can not, therefore, be made of any avail here, and it is doubtful 
whether they will be able to profit by its immunity in the blighted 
French vineyards. It may grow and ripen its fruit in the extreme 
southern portion of that country, but it requires a special mode of 
culture, and the lateness and irregularity of its ripening are no advan- 
tage; while the great difference between its wood and that of the other 
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cultivated species, must render it difficult to successfully graft them 
upon it. I mention these things because M. LeHardy de Beaulieu, of 
Augusta, Georgia, supported in his views by Mr. Berkmans of the 
same place, has lately published a pamphlet highly extolling the 
Scuppernong as the vine of all others to redeem the blighted French 
vineyards. It is well to consider possible drawbacks, and often saves 
sore disappointment. 

OTHER PREVENTIVE Merasuris.—In planting a new vineyard the 
greatest care should be taken not to introduce the Phylloxera on the 
young plants, and a bath of weak lye or strong soap-suds before plant- 
ing will, perhaps, prove the best safeguard. Wemembering that the 
lice are spreading over the ground from July till fall, and principally 
in the months of August and September, a thorough sprinkling of the 
surface with lime, ashes, sulphur, salt or other substance destructive 
to insect life, will no doubt have a beneficial effect in reducing their 
numbers and preventing their spread. 

The insect has been found to thrive less and to be, therefore, less 
injurious in a sandy soil; while a mixture of soot with the soil has had 
a beneficial effect in destroying the pest. I have therefore recom- 
mended for the more susceptible varieties, that they be planted in 
trenches first prepared with a mixture of sand and soot. An addition 
of lime will also prove beneficial. There is every reason to believe 
that vines are rendered less susc2ptible to the disease by a system of 
pruning and training that will produce long canes and give them as 
nearly as possible their natural growth. At Mr. Thos. Meehan’s, Ger- 
mantown, Pa.,I could find no lice on Clinton or Concord grown in 
sward against a wall and unpruned; while on the shorter, cultivated 
Clintons in the vineyard, the lice were found without difficulty. 

Natural Enemius.—There are a number of different predaceous 
insects which serve to keep the ieaf-lice in check; but as the injury is 
mostly done under-ground it will suffice to enumerate the principal of 
these in this connection. The most efficient is a black species of 
Fringe-wing or Thrips with white wings ( Thrips phyllovere of my 

(Fig. 9.] MS.). The egg, which is thrice as large 

yy. 8 that of the louse, ellipsoidal and 

(2 = with a faceted surface, is deposited 

\\" within the gall ‘among its legitimate 

_ inhabitants ; and the young Thrips, 
’ which differ from their parents not 
only in lacking wings but in being of 
a blood-red color, with only the ex- 

; THRIPS. tremities and the members black, play 
havoc with the lice. They are active, supple creatures, and turn up 
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‘menacingly the posterior part of the body when disturbed. They 
are found in several different kinds of Phylloxera galls, and do more 
than any other species to keep the leaf-inhabiting Grape Phylloxera 
within bounds. 

The next most efficient aid in the destruction of the leaf-lice is 
found among the Lace-wing flies, one species of which, more espe- 
cially, viz.: the Weeping Lace-wing (Chrysopa plorabunda Fitch), I 

[Fig. 10.) find very frequently within the 
galls devouring their contents. 





ad) \ These flies are known as well 

© by their brilliantly golden 

eyes as by the peculiarly of- 

‘ f fensive odor, as of human or- 

LACE-WING FLy:—a, eggs; b, larva; c, cocoon; d, fly. dure, which some of them emit. 


The eggs are adroitly deposited (Fig. 10, a) at the tip of long, silk-like 
stalks, in order,to prevent the first-born larve from exercising their 
cannibalistic propensities on their yet unborn brethren.* The larva 
(Fig. 10, >) is very rapacious, and, when ready to transform, winds itself 
up into a wonderfully small cocoon (considering the size of the insect 
which makes it and which issues from it) which is spun from the ex- 
tremity of the body and from which it issues, when about to acquire 
wings, through a neatly-cut, circular aperture. 
[Fig. 11.] Next in order, as Phylloxera en- [Fig. 12.] 
emies, may be mentioned the Lady 


pr birds ( Coccinella), especially certain 
ap small, dark-brown species belonging (3 


: to the genus Sceymnus, and whose o a®w, 
Ea al 2 oune,) thickly (covered "with white!) © 205 Taam 
and evenly-shorn tufts of a cottony secretion, are frequently found 
at their good work within the galls. Following these may be men- 
Eee) tioned, as auxiliaries, certain Syrphus- [Fig. 14.] 


fly larva, which, being blind, go 





groping about among the eggs and 
young lice which they seize and suck 
syrrnus Fry, to death. Also certain orange larvee 





of a smaller, two-winged fly (Leucopis); a few 
genuine bugs (//eteroptera) and notably the Insidi- 
ous Flower-bug (Anthocoris insidious, Say, Fig. 











14), and certain smaller Hymenopterous parasites. — rysmrous Fiower-Bue. 





*'This is, at least, Dr. Fitch’s supposition; but the fact that other insects, herbivorous by nature, 
have a similar habit, would indicate that it is more to protect the eggs from other cannibals; and the: 
necessity for such protection, on the part of Chrysopa, is evident, since the eggs are usually placed 
umong, or near, plant-lice, and these are always sought by many yoracious enemies which would not 
hesitate to devour the Chrysopa eggs if they got a chance. 
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The enemies known to attack the Phylloxera under-ground are; 
naturally enough, fewer in number. In one instance I have found a 
Scymnus larva at the work six inches below the surface, and there is a 
Syrphus fly (Pipiza radicum, W. & R., Fig. 15), whose larva lives un- 
der-ground and feeds both on the Apple-tree Root-louse, and on this 
Grape Root-louse. Wonderful indeed is the instinct which teaches this 
blind larva to penetrate the soil in search of its prey; for the egg must 
necessarily be laid at the surface. But though the under-ground ene- 
mies of its own class are few, [ have discovered a mite which preys 
extensively upon this root-inhabiting type, and which renders efficient 

[Fie. 15.] aid in keeping it in check in this 
country. This mite (7yroglyphus 
DP phylloxere, Planchon & Riley,Fig. 
16,) belongs to the same genus (17) 
as the cheese and meal mites 
(7. stro Linn.), and the species 
(7. entomophagug Laboulbene) 
which infests preserved insects and 
ROOT-LOUSE SYRPHUS-FLY: a, larva; b, pupa; c, fly. is such a pest in cabinets. Asis 
the rule with mites, it is born with but six legs, but acquires eight 

Does ei KN after the first or second molts. 
| yi i), v It varies considerably in form, 





with age, and in studying it wie 
a view of distinguishing it specifi- 
cally from other described spe- 
cies, I have noticed all the differ- 
ent tarsal characters shown as 
ad, f, g and hf (Fig. 16), and on 
1% re hie which distinct genera have been 
(PHYLLOX®HRA MITE: a, dorsal; b, ventral view of fe- founded. Mites present them- 

male; ¢, mouth-parts 5 df gm form or eral selves in such different forms 
that the adolescent stages of the same species have been made to rep- 
resent distinct families by authors who never studied the development 
of these beings. Thus the genera Astoma, Leptus, Caris, Myobia, 
etce., are now known to be but the larval forms, some of them com- 
monly met with as such but not yet connected with the more perfect 
and mature forms. The different species of Tyroglyphus, so far known, 
prey on vegetal and animal substances, particularly when these are in | 
a decaying or putrescent condition. In one of their forms ( Zypopus) 
they are also known to be externally parasitic on living animals. 
‘The species under consideration combines both habits, as when young 
it mostly contents itself with the altered sweets of the roots which 
rot from the punctures of Phylloxera, while when older it preys by 
preference on the lice themselves. 
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A singular feature in the life-history of many of the species of the 
genus Tyroglyphus is the fact that under certain conditions an en- 
tirely different form, with a hard brown chitinous covering or shield, 
and characterized by Dugés as a new genus by the name of //ypopus, 
develops within the softer body and finally issues from it by splitting 
open the softer skin. Claparéde,* who believed this form to be the 
male, has carefully described and figured the process of change in the 
European //ypopus Dujardinii, and that Tyroglyphus phyllowere has 
its Typopus form was independently proved by Prof. Planchon and 
myself—the letters announcing the observations on either side having 
crossed en route. 

Hypopus, as already stated, has been found preying upon living 
animals. Zyroglyphus is a slow traveler, and with its soft body can 
not. endure exposure to the air, or resist the attacks of other minute 
animals. Yetit is ubiquitous, living both above and below ground 
and swarming on decomposing animal and vegetal substances. When 
these have once been consumed or reduced to dry powder, what 
becomes of the swarming mites? M. Maguin has, I think, rightly 
answered the question. All adult and old mites, together with the 
young hexapod larve, perish; but those in the adolescent stage, the 
octopod pups, are preserved by their power of putting on a coat of 
mail which protects them against external influences until they can 
attach themselves to some living and moving animal, (flies, beetles, 
spiders, millipeds and larger animals), which become their carriers 
and transport them to places which they could otherwise never reach, 
and where, finding appropriate food, they throw off the disguise and 
breed as Tyroglyphs, with their well-known fecundity. 

Associated with this predaceous mite, I have found another 
(Hoplophora arctata Riley, Fig. 17), of very curious form, reminding 

[Fic. 17.] one strongly of a mussel ; 
and I refer to it in this con- 
/nection because I once 
’ strongly suspected it like- 
_ wise to be, in some way, re- 
‘lated to the soft-bodied Ty- 

roglyphs. In studying these 
eae utara SHeGE ts Bee ee ies toc eae ar and their Ae I 
had frequently filled vessels with grape roots from which all but Tyro- 
glyphs and Phylloxere had, to all appearance, been carefully excluded ; 
only to find, on subsequent examination, a number of these mussel-like 
Hoplophoras and a corresponding decrease in the number of Tyro- 








*Siudien an Acaviden, Leipzig, 1868. 
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glyphs. This happened more especially in the fall of the year, and I 
could not help suspecting that the former might prove to be a winter 
or hibernating form of the latter. There is so much yet tolearn of the 
polymorphism of mites that the suspicion may yet prove justifiable. 
But with our present knowledge it is safest te explain the facts above 
stated on the ground that the Hoplophoras were at first buried, and 
consequently invisible, within the roots examined, and that the 
decrease in the number of Tyroglyphs was owing to death and other 
causes—an explanation which is all the more plausible from the fact 
that I subsequently found the same narrow-bodied Hoplophora swarm- 
ing in decaying cottonwood logs. 

Hoplophora (meaning armed or weapon-carrier) is an anomalous 
genus belonging to a curious family of mites (Oribatida), distin- 
guished, as Nicolet well sets forth, from all other families by havinga 
hard covering which is analogous to that of many hexapods, but less 
elastic or yielding, so that, while resisting a great degree of pressure, 
when it once gives way it cracks and fractures with the brittleness of 
glass. These coverings are differently formed and sculptured and fre- 
quently ornamented with protecting spines. The mites of this family 
are also distinguished from other mites by their organs of respiration 
which are at the superior base of the cephalothorax and look like 
eyes, being rounded elevations surmounted by a hair. The family 
comprises two great divisions: First, those which in the larva state 
have a form and appearance widely different from those of the adult, 
which are assumed only at the last molt. Second, those which are 
born more in the image of the adalt form, to which they gradually 
approach by each successive molt. The genus //oplophora, accord- 
ing to Nicolet, is further anomalous by being born with eight legs, 
whereas all other mites, even those of its own family, are born with 
but six; Claparéde, however, shows that at least one species (/Z. con- 
tractilis) is hexapod before the first molt. Another peculiarity 
belonging to it is the mobility of the cephalothoracic shield which 
closes over the abdomen and fits tight like the lid of a box, when- 
ever the animal withdraws its head and limbs, which it does on the 
slightest disturbance. Indeed, the hardened body-covering is admira- 
bly constructed for the purpose of protection. It is composed of three 
principal parts, the thoracic lid, a superior piece covering the back, 
the sides and the posterior portion of the body, and a ventral piece, 
more narrow, rounded behind, and divided in four by slits which form 
openings for the protrusion of the anal and genital organs. 

The species under consideration differs from all others described 
in the form of the horny covering, which is so narrow that the animal 
topples over on its side the moment the limbs are withdrawn. 
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Since the discovery of this Phylloxera-feeding Tyroglyph in 
America, numerous sensational and exaggerated newspaper articles 
have appeared, glowingly describing how the French vineyards are 
to be saved from Phylloxera ravages by the introduction into France 
of this its enemy; and | have received several orders from Kurope for 
supplies of the cannibal. Prof. Planchon, it is true, will attempt to 
introduce it, and we may hope with suceess; but from what is here 
said, it is evident that the enthusiasts who expect so much are doomed 
to disappointment. 

Direct Remepres.—The leaf-lice, which do not play such an import- 
ant part in the disease as was at first supposed, may be controlled with 
sufficient ease by a little care in destroying the first galls which ap- 
pear, andin pruning and destroying the terminal growth of infested 
vines later in the season. The root-lice are not so easily reached. As 
the effort will be according to the exigency, we may very naturally 
look to France for a direct remedy, if ever one be discovered. But of 
all the innumerable plans, patented or non-patented, that have been 
proposed; of all the many substances that have been experimented 
with under the stimulus of a large national reward, no remedy has yet 
been discovered which gives entire satisfaction or is applicable to all 
conditions of soil. Nor is it likely that such a remedy ever will be dis- 
covered. A large majority of the remedies proposed, such as the plant- 
ing of Madia sativa among the vines to catch the insect by its viscous 
property, or inoculating the vines with the essence of Hucalyptus 
globulus, are, upon their face, unworthy of practical consideration, or 
absurd. These we will pass by, and briefly mention only those which 
have been more or less productive of good. 

Submersion, where practicable, and where it is total and suffi- 
ciently prolonged, is a perfect remedy. This is what even the closest 
student might expect, as he finds that excessive moisture is very dis- 
astrous to the lice. M. Louis Faucon, of Graveson (Bouche du Rhéne) 
France, has abundantly proved its efficacy, and has, by means of it? 
totally annihilated the insect in his vineyard, which was suffering from 
it four years ago.(18) From his experience we may draw the following 
conclusions: 

1. The best season to submerge is in autumn (September and 
October), when the lice are yet active and the vines have ceased 
growing. Submergence for 25 to 30 days, at this season, will gener- 
ally rout the lice. 2. A submergence of 40 to 50 days, in winter, is 
required, and even where the water is allowed to remain during the 
whole of this season, the vineyard does not suffer. [I should consider 
this very doubtful.] 3. A vineyard should never be inundated for a 
longer period than two days in summer, or during growth; and though 
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these brief inundations at that season, affect only the few lice near 
the surface, and are by no means essential, they are nevertheless im- 
portant auxiliaries to the more thorough fall or winter submersion, as 
they destroy the few lice which are always invading a Vineyard in in- 
fested districts. These summer inundations will be necessary only 
after the winged insects begin to appear; and three or four, each last- 
ing less than two days, made between the middle of July and the fall 
of the leaf, will effect the end desired.(19) 4. An embankment should 
be made around the vineyard in order that the water may evaporate 
and permeate the earth, but not run off and carry away any nutritive 
properties of the soil. 

The varied success which has attended the different attempts to 
rout the enemy by inundation, is owing to the lack of thoroughness 
in many of them. The ground must be thoroughly soaked for a suf- 
ficient length of time. Temporary irrigation does not accomplish the 
end, for the reason that it does not reach all the lice, and does not 
break up the numerous air bubbles which form in the soil and prevent 
the drowning of many of the insects. 

On our best hilly vine land, thorough submersion is impractica- 
ble; but on our bottom lands some of the grapes which fail now may 
be made to succeed by its means. 

Of 140 different applications made by an intelligent and compe- 
tent commission in the department of Hérault, France, most of the 
pure insecticides proved valueless. Many of them, such as carbolic 
acid, oil of cade, arsenious acid, sulphide of calcium, sulphide of mer- 
cury, arsenate of potash, etc., etc., will effectually kill the insect 
when brought in direct contact with it; but in field practice they can 
either not be brought in this direct contact, or else can not be used 
strong enough to kill all the lice without injuriously affecting the 
vine. Carbolic acid, added to water at the rate of about one per cent., 
applied by pouring into deep holes made by a crow-bar or auger, has 
given satisfactory results; and a thorough application of soot has also 
been strongly advocated by those who have tried it. In the experi- 
ments that I have been able to make in a small way, a thorough 
mixing with the soil of a cheap carbolic powder, has given good 
results. 

The latest insecticide that has attracted attention and given great 
hopes in France, is the bi-sulphide of carbon. It seems to have been 
used as early as 1869 by Baron Thénard, but was brought prominently 
before the public last autumn by Messrs. Monestier, Lautand and 
d’Ortoman, who first proposed to introduce it at a great depth in the 
soil, so as to utilize its vapor. A vapor will naturally have the advan- 
tage over a liquid, as it will more effectually permeate the soil and 
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reach the lice. The simplest method of applying the sulphuret or 
bi-sulphide, is by making three holes, two or three feet deep, around 
the foot of the vine, then quickly pouring in the liquid and plugging 
them up. The holes may be made by a pointed bar driven by a maul 
About two ounces of the liquid to each of these three holes are 
recommended. 

Soon after the announcement of this method, I employed it as 
a test on three vines which I knew to be infested with Phylloxera, 
using 3 oz. to the first, 6 oz. to the second and 9 oz. to the third—the 
soil being a light clayey loam. At the end of 12 days I found plenty 
of living lice on the first and second vines, and such were found long 
afterward, though in small numbers, up to the time of the freezing 
of the ground. On the third vine all the lice were evidently charred, 
but the vine was also evidently injured, as the leaves wilted as though 
they had been scorched, though whether from the vapor issuing from 
the ground or from the injury to the root, it was impossible to deter- 
mine. I think, however, from the former, as the larger roots were yet 
alive late in the season, and the vine seems at this writing to be liv- 
ing. After very careful and laborious experiments made in France at 
different points and on different kinds of soil, by a commission espe- 
cially charged with studying the action of this chemical, under the 
method proposed by Messrs. Monestier, Lautand and d’Ortoman, it 
fails to fulfill the sanguine expectations of these gentlemen. The 
liquid is costly, its application is laborious, and there is great difficulty 
in reaching and killing all the lice without injuring the vine. Great. 
caution must also be had in its use, as itis extremely volatile and ex- 
plosive—the vapor igniting at a great distance from the vessel contain- 
ing it. 

While, therefore, not very satisfactory results have followed the 
use of pure insecticides, the application of fertilizers intended to in- 
vigorate the vine and at the same time injure the lice, has been more 
productive of good. Lspecially has this been the case with fertilizers 
rich in potassic salts and nitrogenous compounds, such as urine. Sul- 
phuret of potassium dissolved in liquid manure; alkaline-sulphates, 
with copperas and rape seed ; potassic salts, with guano; soot and cin- 
ders, are, among other applications, most favorably mentioned. 


RANGE OF THE INSECT IN AMERICA.—AS already intimated, the insect 
is indigenous to the North American confinent. I have been able to 
trace its existence, with absolute certainty, as far back as 1834; for in 
the herbarium of Dr. Engelmann there are specimens of Vitis monti- 
cola Buck. which were gathered that year in Texas by the botanist 
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Berlandier, and which have Phylloxera galls upon the leaves; while 
specimens of rzparzain the same collection, and gathered in Mis- 
souri in 1845, also have the leaves disfigured by the same gall. 

We find, in consequence, that the insect is very generally distrib- 
uted over the States. Ihave myself found it in Kansas, Iowa, Illinois, 
Missouri, Michigan, Ontario, New York, New Jersey, Pennsylvania 
and Maryland, and have good evidence of its occurrence in Connecti- 
cut, District of Columbia, North Carolina, Texas, and as far south as 
Florida. It doubtless occurs in all the intermediate States. There is 
every reason to believe, however, that, ike so many other animals 
which oceur on the eastern slope of the Rocky mountains, but are un- 
known on the western slope, this Phylloxera is not indigenous to the 
Pacific half of the continent. I have, so far, been unable to trace its 
existence with any certainty in California; and to its non-existence 
there the Carlifornia grape-growers doubtless owe, in great part, their 
success in the cultivation of the Kuropean vine. 

Yet I have strong evidence that around Sonoma (20) the insect 
already occurs, and has done much damage; and it may already have 
been introduced, either from the Eastern States or from Europe, into 
other parts of that country. It therefore behooves our friends of the 
Golden State to carefully look into this matter, and to endeavor, by 
taking the proper precautionary steps, to prevent a repetition of the 
disasters which have followed the introduction and spread of Phyl- 
loxera in Europe. Indeed, unless it shall turn out that their heavy 
winter rains protect them from its injuries, the grape industry of the 
Pacific coast is in great danger; and it might be well to follow the 
example of some of the Australian colonies which have passed acts 
of Parliament prohibiting the importation of vines from countries: 
where the insect is known to occur. If this is not done, the utmost 
vigilance should be maintained in the inspection, by competent per- 
sons, of all imported vines. 


INJURY CAUSED BY PHyLLoXxeRA IN AMeERICA.—In this country where, 
compared with Europe, land is so rich and abundant, we are apt to 
think lightly of injury to our crops, except when such injury becomes 
very great and wide-spread. It is a fact, long ago remarked by Dr. 
Fitch, State Entomologist of New York, that while in Europe the 
whole people become alarmed if a fifth of a given crop is destroyed 
by insects, the farmer here often thinks himself fortunate if he can 
save half the average yield from insect depredations. Vines have died 
year after year in our vineyards and very little notice has beea taken 
of the fact; while certain varieties have continually failed until they 
have come to be discarded as unprofitable and useless. (21) Yet the 
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day is fast coming when the growing of superior varieties, which have 
for the most part failed, will alone be remunerative ; and I believe that 
nothing will so tend to enable us to successfully grow them as a thor- 
ough knowledge of Phylloxera, which is in reality the principal cause 
of their failure.(22) Take as an instance the case of the Catawba. It is 
in growing demand in the Mississippi Valley, as, so far, the best white 
wine grape, and the only one extensively used in the manufacture of 
sparkling wines. Yet itis, in this part of the country, one of the most 
susceptible to the Phylloxera disease, and its successful growth be- 
comes more and more uncertain. If, by a thorough understanding of 
the disease, and by the system of grafting which I have suggested, 
this vine can be successfully grown in the Mississippi Valley, it is safe 
to say that the value of our vineyards will be doubled; as the Con- 
cord, which is now the main reliance, and which makes but an inferior 
wine, has already so glutted our markets as scarcely to pay the grower. 


Why THE INSECT IS MORE INJURIOUS IN EUROPE THAN HERE.— Without 
going into particulars, several good reasons may be given to explain 
the fact that Phylloxera is more devastating in the vineyards of France 
than in our own. There exists a certain harmony between the indi- 
genous fauna and flora of a country; and our native vines are such as, 
from their inherent peculiarities, have best withstood the attacks of 
the insect. The European vine, on the contrary, succumbs more read- 
ily, not only because of its more tender and delicate nature, but be- 
cause it has not been accustomed to the disease—there being, doubt- 
less, a parallel between this case and the well-known fact that diseases 
and parasites which are comparatively harmless among peoples long 
accustomed to them, become virulent and often fatal when first intro- 
.duced among hitherto uncontaminated peoples. Then the particular 
natural enemies of the insect which belong to itsown class, and which 
in this country help to keep it within due bounds, are lacking in 
Europe; and it will require some time before the closely allied Kuro- 
pean predaceous species will prey upon and check it there to the same 
extent. The Phylloxera will, also, all other things being equal, have 
an advantage in those countries where the mildness and shortness 
of the winter allow an increase in the annual number of its genera- 
tions. Finally, the differences in soil and in modes of culture have no 
insignificant bearing on the question in hand. Though Phylloxera, 
in both types, is found on our wild vines, it is very doubtful if such 
wild vines in a state of nature are ever killed by it. With their far- 
reachinz arms embracing shrub and tree, their climbing habit un- 
checked by the pruner’s knife, these vines have a corresponding length 
and depth of root, which render them less susceptible to injury from 
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an under-ground enemy. Our own method of growing them on trellis. 
approaches more nearly these natural conditions than that employed 
in the ravaged French districts, where the vines are grown in greater 
proximity and allowed to trail on the ground, or are supported to a 
single stake. Their soil is also, as a rule, poorer than ours. 


FALSE THEORIES. 


It requires less time to make a false statement than to refute it, 
and there will ever be those who prefer to theorize and jump to con- 
clusions, rather than ascertain facts by the more tedious and laborious 
inductive method. There exists a certain popular love of the myste- 
rious—a willingness to rest with the vague and indefinite—which 
readily gives support to the wildest notions of things, especially if they 
be bruited about with a flourish of rhetoric anda semblance of reason. 

The history of Phylloxera isa repetition of the history of many 
other like diseases. The hard and more weighty facts lay at first hid- 
den by ignorance, and had to be jostled, by active investigators, 
through a superincumbent mass of opposing views and theories, which 
have either sunk out of view, or been washed away by the resistless 
force of truth. Many of these theories are too absurd to be noticed, 
and I shall only briefly consider those which have, or have had, more 
or less influence with intelligent persons. Ever since the day when 
Planchon discovered the real cause of the Phylloxera disease in France, 
in the insect now known by that name, there has been a class of 
writers who have strenuously contended that the insect is the effect. 
and not the cause of the disease. As arule, the reasons given in sup- 
port of this view are about as philosophical as that of the darkey 
who, being asked by his master why the sun goes to the south in the . 
winter, replied: ‘“ Well, I don’t know, massa, unless he no stand de 
clemency of de norf, an’so am ’bliged to go to de souf, where he spe- 
riences warmer longimitude!” In spite of the facts that the insect 
precedes but never follows the rotting of the roots; that it congre- 
gates on the most vigorous and succulent portions; that itis always 
coexistent with the disease, and is not found in the unaffected vine dis- 
tricts; in face of the demonstrable hurtfulness of its puncture, and 
the isolated spots or centers of attack from which the disease often 
originates, and of the fact that total and prolonged submersion is an 
effectual cure—men still have the hardihood to compare it to scrofula. 
in-man; to attribute it to “divers circumstances,” “ meteorological 
perturbations,” “ pathological conditions of the vine, ” “superabund- 
ance of sap too suddenly arrested by atmospheric influences, ” ete. ete. 
The arguments are unsatisfactory and the explanations negative and 
vague, yet the partisans of these views number among them some 
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good entomologists, as Signoret, Boisduval and the late Guérin-Méne- 
ville—men, however, whose records have earned for them the title of 
impractical. When the Oidium first began to attack French vines the 
last-named gentleman maintained that it had nothing to do with the 
injury now so well known to be caused by it; but argued that the 
vines were simply diseased from plethora of sap. So of that fearful 
silk-worm disease known as pébrine: long after the laborious and 
painstaking Pasteur had analyzed it and shown that it is due to the 
presence and multiplication of certain corpuscular psorospermia, 
Guérin-Méneville insisted that no importance could be attached to 
the presence of these bodies. It is not surprising, therefore, that he 
should have persisted in misconstruing the facts regarding Phylloxera, 
and in believing that it is a “ pathological condition of the vine which 
has favored the increase of the insect.” Yet the practical grape- 
grower of to-day aims his sulphur remedies direct at the Oidium fun- 
gus, knowing well that if he can prevent its multiplication he will pre- 
vent the disease; while the silk-grower labors for the prevention or 
destruction of the psorospermiw, knowing that without them his 
worms will not suffer from pébvine. Andso it will be with Phylloxera: 
keep off or destroy the insect and vou avoid the disease. We have in 
all such cases a repetition of the noted itch controversy. For centu- 
ries the work of Acarus scabies was supposed to be a constitutional 
malady, due to “thickened bile,” “drying of the blood,” etc., and 
long after Dr. Bonomo gave usits true rationale, there were not want- 
ing those who denied any connection between the mite and the dis- 
ease, or who explained the presence of the former by abiogenesis, or 
‘by other equivocal means. 

The more plausible arguments that the Phylloxera disease is 
caused by drouth, by too long continued cultivation of the same plant 
from cuttings, too severe pruning, exhaustion of soil, etc., have all of 
them fallen before the facts; and the poor grape-grower who, influ- 
enced by them and regarding the Phylloxera with indifference, was 
Jed to replace his dead vines by others, has been bitterly disappointed 
in seeing these in time destroyed and his labor and outlay lost. 

If there were no other proof of Phylloxera being the cause of the 
‘disease than that which I have lately obtained, it would be over- 
whelming in contrast with the non-experimental views of the opposite 
school. Conceiving that the question could be settled by a very 
‘simple experiment, I planted in pots, in the spring of 1873, four one- 
year rooted Catawba vines, all of a size and vigor, and the roots of all 
ascertained to be free from Phylloxera. Two of these vines were, 
during the summer, kept out of the reach of infection; while, from 
time to time, I buried, in the other two pots, pieces of roots heavily 
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charged with Phylloxera in all stages. The result has verified my 
anticipation: the infected vines became sickly, and passed through 
the conditions already described, which indicate the disease. Aftera 
brief period of rest, late in the fall, I brought all the vines in a warm 
room. The infected vines are now dead, and an examination showed 
their roots rotted and wasted; the non-infected vines are living and 
growing finely. To the same effect is the experience of Mr. Malcolm 
Dunn, a gardener of Powerscourt, Ireland, who, finding that the vines 
in his grapery were suffering from Phylloxera, uprooted them and 
carefully cleansed the roots and freed them of the insect. After 
replanting in new earth he had the pleasure of seeing the vines regain — 
their vigor. “I am the last to deny that meteorological conditions 
accelerate or retard the multiplication of plant-lice, as they do of so ' 
many other insects; but I see no reason for presupposing a diseased 
condition of the plant first attacked by them, when, as every ento- 
mologist knows, they can flourish only on living vegetation, which 
they forsake when its life has been sapped. Conditions may be favor- 
able to the increase of the plant-lice on our hops, of cotton-worms, of 
the Army- worm, and of a thousand well-known insect pests; yet noone 
doubts thatif, by increased effort, we, in some way or other, prevent or 
destroy these insects, we effectually overcome the (to us) unfavorable 
conditions, and our plants thrive. 

“Whenever abundant enough to attract attention, these plant-lice 
have already brought the infested plants into a state of disease, and it 
is this fact which blinds so many persons, and makes them so ready to: 
believe that it was the diseased condition which attracted, or as some 
more ignorantly put it, produced the lice.”* That cunditions of soil 
and atmosphere may favor or retard the multiplication of Phylloxera, 
will not, therefore, be doubted by any one; but that an insect which 
thrives most on the more vital and growing parts of the plant shows, 
in the winged state, a preference for a weak vine over a healthy one, 
is initself highly improbable; while the supposition that the wingless 
form, in its spread from vine to vine, shows any such preference, is 
entirely groundless. 

Again, another set of writers maintain that the insect is not 
American, and that it has always existed in France, and is autoch- | 
thonous wherever found. The facts already presented will, I hope, 
sufficiently refute this theory. We might naturally infer, a priore, 
that the insect was imported into Europe; for it requires a great 
stretch of imagination to suppose that it had remained dormant and 
unnoticed for centuries, to suddenly appear in several different and 





*5th Rep., p. 68. 
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widely separated localities ; but inference becomes certainty when we 
find that it is indigenous to America, where its dissemination is general 
over the country, within certain limits; that its origin in Europe 
may be traced to points where American vines were introduced ; 
and that its spread there from place to place has been carefully 
recorded, and still continues. It is not likely that all American vines 
imported into Europe have carried with them the insect; but the fact 
is fully established that it has spread, whether in France, Austria or 
Portugal, from centers where American vines have been grown— 
a fact of the utmost significance. Intercourse between countries has 
always brought with it an interchange of products, whether inten- 
tional or otherwise. Asa rule, the stream of the unintentional impor- 
tations has been from east to west, and Europe has given to America 
many more noxious weeds and insects than it has received from us. 
Yet the Kuropean cultivator must charge us with a few of his very 
worst pests, among which may more especially be mentioned the 
Oidium Tuckeri, the Erigeron Canadense, the Hriosoma lanigera, 
and the Phyllowera vastatria. 

The suppositions of M. Koressios, of Athens, Greece, and of M. 
Nourrigat, of Lunel, France—the former considering it the Phtheir 
of the Greeks, the latter the disease called “Gabel” by the Germans— 
have been demonstrated by Prof. Planchon to be false. The PAtheir 
is a mealy scale insect (Dactylopius longispinus), existing now, as it 
did in the time of the ancients, on the Vine, both above and below 
ground, in the Mediterranean region. It does much injury to vinesin 
the Crimea. The “Gabel” is altogether another malady, not caused 
by insects. 

Other writers have maintained that the soil is full of Phylloxera, 
and that it occurs on all sorts of fruit trees. The Grape Phylloxerais 
peculiar to that plant as a genus, and all the rumors of its infesting 
other plants, or fruit trees, have been proved to be false, and arise 
from the inability of the observers to distinguish between different 
species and genera of root-lice. (23.) 

Finally, since the discovery of Phylloxera on the roots of our 
American vines, there have not been wanting those who either deny 
its existence, or who put forth the more sophistical argument that 
injury to our native or foreign grape-vines does not result from its 
work, but is to be attributed to fungus growths. (24.) Others again 
believe that fungus growths, such as mildew, are indirectly caused by 
the injury done by Phylloxera to the roots. Without denying that 
vines sometimes suffer from fungus growths independent of Phyl- 
loxera, and without expressing any opinion as to whether the insect 
is in any way concerned in the growth of these funguses, I can safely 
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assert, and I think the facts here set forth will bear out the assertion, 
that our vines languish or die more often from Phylloxera than from 
any other cause, whether in connection with or entirely independent 
of cryptogamic plant growth. . 


THE AMERICAN OAK PHYLLOXERA—Phylloxera Rileyi Lichtn. 


There are several described.and undescribed species of Phyl- 

loxera in this country, most of them inhabiting leaf-galls made on our 
ee ls different hickories. . The species herewith 
on figured is the only external feeder known in 
America, and is briefly alluded to in this con- 
nection to show that, as with the Grape Phyl- 
loxera, it does not need a “ wintet egg” to 
enable it to hibernate, but passes the winter 
in the larva state, (as at Fig. 19), firmly at- 
tached to the tender bark of the younger 
twigs and thus braving all the vicissitudes and 





of the White and Post oaks, in the wingless 
female state of all sizes. Soon afteritis bornitinserts its beak into the 
leaf-tissue, and becomes more or less stationary. It causes no swelling 
of the leaf, but a yellow circular spot (Fig. 18, d@) somewhat larger 
than its own body and showing most plainly on the upper surface. The 
eggs are laid singly around the louse, and the process of partheno- 

[Fig. 19.) genetic reproduction goes on for several 





generaticns, as in the Grape Phylloxera. 


=| lice and their eggs are often very numer- 





5 ous, and when the speckled and often 





ee withered appearance of the leaf easily 


PHYLLOXERA RILEYI:—a, 0, dorsal and = = 7 j- 
ventral views of larva as seen hiber- betrays their presence, the winged indi 


eo ane ee viduals bezin 40 appear. 

This species is at once distinguished from all other American 
species, so far known, by its slender form and small size, but particu- 
larly by the long tubercles of the larger apterous individuals, and of 
the pupz (Fig. 18, a.) Otherwise it greatly resembles the Grape 
Phylloxera in color, and in the different forms it assumes, and for 
more detailed descriptions I refer the reader to the appendix. (25.) In 
habit and general appearance it very closely resembles the Kuropean 


Oak Phylloxera; but differs remarkably in its winter habit from what 
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has hitherto been recorded of this last species,in that the last hatched 
larve in the fall fasten themselves to the more tender oak twigs, 
where they rest till the following spring, with scarcely any change 
except in the deepening of the color, which, asin the young Grape 
Phylloxere hibernating on the roots of its food-plant, becomes deeper 
and acquires a yellowish, or even a reddish-brown tint. (26) 

As the leaves begin to put forth, our young Oak Phylloxerz cast 
off their winter skin, and their lethargy with it. They may then be 
seen crawling up and down the twigs, but do not settle on the leaves. 
Attaining, in a few days, full growth, they begin a virginal reproduc- 
tion by covering the twigs with eggs, which hatch in just about a week 
if the weather is warm and propitious. Thus the hibernating lice 
acquire their growth, and give birth to the first generation, in the 
short space intervening between the opening of the buds and the full 
growth of the first leaves. Beyond this I have not yet traced the ver- 
nal history of the species. 


CON GLU STON. 


We have in the history of the Grape Phylloxera, the singular 
spectacle of an indigenous American insect being studied, and its 
workings understood in a foreign land, before its presence in its most 
injurious form was even suspected in its native home. The Franco- 
Prussian war, with all its fearful consequences to France, has passed 
away; the five milliards of francs (one thousand million dollars) have 
been paid as indemnity to her victors, in so short a time that the 
civilized world looked on in wonder and astonishment. Yet this little 
Phylloxera, sent over, doubtless in small numbers, by some American 
nurseryman, a few years since, continues its devastating work, and 
costs that unfortunate country millions of francs annually. The last 
German soldier has been removed—at terrible cost it is true—from 
French soil, but the Phylloxera army remains; and if another five 
milliard frances could extirpate the last individual of this liliputian in- 
sect host from her soil, “la belle France” would be cheaply rid of the 
_enemy. Had the world, twenty years ago, possessed the knowledge 
we at present have of this insect and of its dangerous power, a few 
francs might have originally stayed its invasion of that great vine- 
growing and wine-making country. Needs there any more forcible 
illustration of the importance of economic entomology ! 


\ 
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AvP aN DEE. 


(1) The present Minister of Agriculture and Commerce has quite recently placed 
a special resource of 20,000 francs to the credit of the Academy of Sciences at Paris, to 
defray expenses of studies and experiments to be made in 1874 under the directions of 
said Academy. 


(2) The following specitic diagnosis of the mature forms, drawn up from our 
American insect, (thousands examined), will, I hope, forever quiet the skepticism of 
those who believe it different from the European species, by enabling them to make the 
most careful comparisons. The immature characters have been sufticiently detailed in 
the text: 


DIAGNOSIS OF PHYLLOXERA VASTATRIX. 


Tyre 1. Gallecola (vitifolia, Fitech)— 

Average length 0.04 inch; nearly as broad. Form broadly ovoid. Surface 
granulated, superiorly with rows of short hairs in place of the tubercles of 
Type 2, inferiorly with three pairs of pale, tleshy, medio-ventral tubercles between 
the legs, the anterior pair smallest, and three dusky and but slightly raised sub- 
ventral warts each side, just outside the legs, (two of them between the first and 
second legs, the first nearly equidistant between them, the second close to second 
leg, and one between the second and third legs). Members short and imperfect, 
the antenn granulated and with but one corneous plate, more or less circular in 
form, and near the tip. Eyes composed of three simple eyelets. Tarsi imper- 
fectly 2-jointed, the digituli imperfect ; the claws more or less imperfect and not 
horny. Color of body dull orange-yellow ; more dusky at upper anterior end. 
Legs, anternsx and proboscis more dusky, inclining to black. Insections of 
thorax imperfect. (Fig. 4, f g, /.) 

Tyre 2. Radicicola— 

a, Degraded or Wingless Form.—Diftering from the preceding only in the 
somewhat stouter members, more pyriform body, and in having superiorly series 
of more or less distinct warts or tubercles, which, like the members, are more 
dusky than the general color of the body. The body is more or less distinetly 
insected and tubercled superiorly as follows: ‘The head forms one division and 
has 10 tubercles—4 medio-dorsal and quadrangularly arranged, 3 lateral and 
arranged around the eyelets, one of them usually subobsolete ; the prothorax is 
more or less distinctly divided transversely in two, with 6 tubercles in a transverse 
row in each division, (or 12 in all), the second from outside more or less obsolete ; 
the mesothorax with 8 tubercles, 4 dorsally in a transverse line, and 2 lat- 
erally in a longitudinal line ; metathorax distinctly divided in two—the first half 
with 8 tubercles as on the mesothorax, the second with 6 as on the prothorax, or 
14in all; the abdomen with 7 joints and a subjoint, and each joint with but 4 
transverse tubercles, except the 7th, on which they are either obsolete or form but 
a dusky mark. Besides these tubercles, there are on each of the thoracic insec- 
tions about 6 more or less distinet dark points, and 2 or more on the head; 
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while subventrally a row of 4 or 5 such points are sometimes visible on the larger: 
abdominal joints. (Fig. 5, £ g.) ; 
f. Perfect or Winged Form.—Wings membranaccous and slightly fuliginous. 
Body non-tubercled, of a brighter yellow color. Thorax with an encircling 
broad, dusky band; the mesosternal plates darkest ; the more corneous parts very 
finely striate, the softer parts slightly rugose. Eyes large, with rovnded facets ;. 
deep reddish-brown. Three ocelli, two between the antennz and the eyes, and 
one in front between the bases of the antenna. Antenne long, with the third 
joint showing two constrictions, and generally two corneous plates, the terminal 
more elongated than the other. Legs long, the two joints of tarsus distinct, and 
the digituli more or less perfect. Rostrum reddish at base. The most numerous. 
individuals, which are females, almost thrice as long as broad, slightly constricted 
behind the thorax; the wings extending half their length beyond the tip of the 
abdomen, and having their veins indistinct, straight and disconnected (Fig. 
7,a). <A few, the true nature of which is yet problematical, somewhat smaller, 
with the body only half again as long as broad, the thoracic band paler; and 
the mesosternal plates, antenne, legs and wings all proportionally larger and 
stronger, the wings with the veins more distinct and curving and anastomos-- 
ing at base (Fix. 7, 6). 
This diagnosis might be greatly extended in detail by the enumeration of other- 
characters which are, however, variable, and are sufticiently indicated in the figures. By 
virtue of a series of minute and transverse wrinkles at the hind portion of the abdom- 
inal joints (Fig. 5, 7) and the natural elasticity of the chitinous covering, the abdomen 
is quite tractile, so that other forms but those enumerated, and some of them interme- 
diate, may be distinguished by those who study only individuals. The length of pro- 
boscis is variable, as, indeed, are most of the characters given, even to the wing-veins ; 
while the constrictions in the third joint of the antenne sometimes give that organ the 
appearance of being either 4 or 5-jointed. The tout-ensemble of the species will not 
however, present other permanent forms than those given. ‘The tubercles on the head 
are frequently so close together and indistinct as to give the body here a much more 
dusky appearance than elsewhere ; and I have examined specimens where the tubercles 
over the whole surface were so spread out that they were distinguished only by inter-- 
vening paler lines. 


° 


(8) So great is the tendency of the down to increase under the influence of the 
insect’s puncture, that 1 have seen the tips of roots, especially when at. the surface of 
the ground, quite tomentose under its influence, though such roots are normally either 
quite smooth or very sparsely supplied with fine hairs. 


(4) Dr. Shimer, in his paper already cited, describes what he took to be the male,. 
but he gives no proof of its masculinity, and there is cumulative evidence to show that 
the few specimens he found (four winged specimens and three pup out of ten thou-. 
sand galls examined) were from the roots; for these, in the pupa and winged states, 
may occasiorally be found wandering over the vines; and in all my examinations I 
have never found any pupz or winged insects that I could confidently believe were. 
produced from the type gallecola. 


(5) This faet can not be too much insisted on. In the early history of the insect 
in this country, when it was known only in the gall-inhabiting type, I recommended the 
destruction or non-cultivation of the Clinton and its allies because of their liability to- 
the attacks of the gall-louse. In the light of our present knowledge, the gall-louse is- 
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not worth considering in a vineyard known to be suffering from the root-louse, and it 
need only be watched for, and if possible checked, in a young vineyard into which it is 
-desired to prevent the introduction of the pest. 


(6) Thus, in 1870, they were very abundant on the Clinton in all the Eastern and 
Middle States, while in 1871 and 1872 they were almost unnoticed on the Clinton, and had, 
‘become more numerous on the Taylor. In the early part of the last-named year it was 
absolutely impossible to find a gall in the vicinity of St. Louis, where they had been so 
abundant two and three years before; while late in the season the few met with were 
mostly on the Delaware, with abortive attempts to found them on Herbemont and Con- 
cord. So in 1873, the only galls I found early in the season and in sparse numbers were 
-on Marion, there being none on some Clintons that were in the vicinity. Later in the 
_year a few were found on Golden Clinton, Marion and Blue Dyer, on the last of which 
they were mostly abortive. In August I saw a few on Clinton in the Eastern States, 
-and they have been reported to me from Kelley’s Island, O.,and Hammondsport, N. 
Y., and to Dr. Wm. LeBaron from Neponset, Ils.* 


(7) These tubercles may sometimes be traced, especially in the hibernating larva, 
before the first molt, and are generally quite distinguishable after the first molt. In 
some individuals, again, they are scarcely visible till after the second molt. 


(8) [ donot mean to be understood, in making these distinctions, that these differ- 
ences of form are so constant that they can always be relied on; forthe form of the 
body varies so that the wingless mother insect may present the more perfect oval of that 
destined to become winged. But, as a rule, these differences are observable, and small 
and variable as they are, I know of no others by which the winged and wingless forms 
can be distinguished in early life, though I have diligently sought for some distinction. 


(9) In August, near the surface of the ground, on the roots of 2-year old Clinton 
vines having a few galls on the leaves, I have taken full-grown individuals with such 
faint traces of these warts that, with a lens only, such lice could not be distinguished 
from gallecola. ; 


(10) Signoret, in speaking of Ph. quercus, referred, in 1867, to the smaller individ- 
uals as §’s (Ann. de la Soc. Ent. de France 1867, p. 303); but in recently speaking of 
these smaller individuals, supposed to be §’’s by others and myself, he declares they are 
nothing but females emptied of their eggs. Yet in referring to the specimen which, as 
-Stated (Rep. 5, p.71), Isenthim for examination at his request, he confesses that neither he 
nor Balbiani could decide the question ; but after soaking the specimen in water with 
a small proportion of alcohol and potash, he thought he could decide it to be a female, 
also with the abdomen emptied of eggs (j’ai cru pouvoir décider que j’avais, sous les 
yeux une femelle ne différant en rien de celles de France). Thoughts and suppositions 
ought not to give birth to positive declarations, and, whatever the nature of the speci- 
men sent to M. Signoret, I have many reasons for believing that the abdomen had never 
been emptied of eggs. ; 
I should attach little value to the shorter, more contracted form, were it not notice- 
-able in the pupa; or even to the peculiar anastomosing wing-venation, which varies 
somewhat, and may be exceptionally found more or less perfect in the females. But 
the vesicles can scarcely be taken for immature eggs, because they are always more nu- 
merous than the eggs in the abdomen of the winged female, (I have not found more 
than five in these, and there are more often but two or three), and present different 
characteristics. 





*Prairie Farmer, Sept. 13, 1873. 
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(11) There is matter of dispute among authors as to the number of generations an- 
nually produced, and it is difficult to ascertain the number. Ihave, however, experiment- 
ally proved by artificial breeding this winter, that at least five generations may follow 
each other without the appearance of form 7 which is destined to become winged. [ 
have kept, in large darkened vases, a number of Phylloxerz feeding and breeding on: 
Clinton roots, which, from the tendency to sprout, furnish sufficient nourishment with- 
out requiring very frequent renewal, if kept lightly mixed with moist soil. These lice 
were taken in November when in the hibernating larval condition, in which they would 
be the following spring when they naturally awaken from their torpor and commence- 
multiplying. Though kept in my office, in which the temperature was only comfortably 
warm during the day, and sometimes sank nearly to about freezing point during the 
night, they have continued to grow and multiply. In order to ascertain the exact 
number of generations that followed each other, I separated some of the first depos- 
ited eggs, and placed them in glass test-tubes, partly filled with earth, and furnished 
with short but thick pieces of Clinton root. As soon as the lice from these eggs be- 
came mothers and laid, their first eggs were again separated, and this process went om 
till, on the first of April, when plant-life was still dormant out-doors, I had the fifth 
generation of lice, which, owing to the adding of too much moisture to the tubes, died 
and rotted, and thus prevented the continuation of accurate notes. On the third of 
April, however, in examining the large vases, several pup were met with, and on the 
10th of the same month I had winged females in my office, when, on account of the 
lateness of the season, and as I know from actual observation, the insects out-doors had* 
not yet awakened from their winter lethargy. 

Signoret, in his first workon *‘ Le Phyllorera dela Vigne” (Ann. de la Soc. Ent. de 
France, 1869, p. 575), referred to the rapid multiplication of the Aphides, repeating the 
well-known statement that at least nine generations are produced in the space of three 
months. Yet he has lately (Comptes Rendus de l’Ac. des Sc., Aug. 4, 1873) endeavored 
to make out that there are but about two generations in the course of the year. In re- 
ality the eggs often hatch in warm weather withiu a week after deposition, and the lice 
commence depositing at this season, when they are 10 or 12 days old—the rapidity of: 
increase depending on the temperature, and the process coming to astand-still in winter. 

Similarly, there has been some dispute as to the number of molts which the indi- 
vidual undergoes, and Signoret (Coc. cit.) by an unwarrantable mixing and fusing of two 
distinct generations, makes out no less than six. In the mother form (a) of radicicola,. 
there are but three molts, as recorded by Cornu, and as I have repeatedly proved this 
winter, by enclosing a single newly-hatched louse ina tight glass tube along with a- 
piece of root first carefully examined to see that no other lice or exuviz were upon it. 
By the time such an individual has become a mother and attained maturity, three dis- 
tinet cast-off skins will be found in her immediate vicinity, if she has not been disturbed 
during growth—-the skins adhering to the root by the outstretched and forsaken leg-- 
coverings. Cornu has found the same number (three) of exuvice in the leaf galls, thus 
indicating, as would be expected, that gallecola goes through the same number of 
molts as its root-inhabiting analogue. It is possible that the winged form undergoes 
more than three molts, though there have been no definite observations on this point, 
as they are necessarily difficult. 

(12) Throughout the winter I have been placing young root-lice, as they hatched,. 
upon the newly forming leaves of some potted Clintons, Delawares and Eumelans grown 
for the purpose. On the 17th of January, after an absence of four days at Hannibal, T 
was fairly delighted by the discovery of a solitary, partially formed gall on one of the 
lower leaves. It must necessarily have been formed by a young root-louse, either from. 
those placed on the leaves, or from those hatched on the roots of the same vine; for the: 
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season precluded the possibility of any true gall-lice being about. I watched from day 
to day, hoping to see this precious gall grow, and expecting soon to see others, until 
at the expiration of three week, noticing no change, I began to fear that it was aborted, 
‘and on subsequently plucking the leaf and examining it, it unfortunately proved so to 
be. Ihave since continued to place young root-lice, of different generations, on the 
anost inviting leaves, but have obtained no more galls. Unsatisfactory as this isolated 
experience is, it is, nevertheless, highly interesting, and proves that while the young 
‘root-lice are very reluctant to settle on the leaves, and seem incapable of producing 
galls, certain individuals among them can do so. 


(13) Foravery minuteand careful study of the pathological characteristics of these 
swellings, the reader may refer to Maxime Cornu’s excellent papers in the Comptes 
Rendus, for 1873, and Mémoires (xxii, No. 6) of the Académie des Sciences, Paris. He 
-corroborates, by detailed observations, the conclusions previously arrived at by Plan- 
chon and his followers ; but, like too many of his countrymen, very generally ignores 
observations made out of France, and consequently sometimes repeats as original, facts 
recorded elsewhere with less of detail. He concludes that the Phylloxera is not nour- 
ished by the sap of the plant, but by plasmatic material which the latter stores up. He 
-also concludes that the swellings are produced solely by the mechanical action of the 
tongue, and that they in themselves are the cause of the trouble, by absorbing in their 
‘development, the nourishment needed fur the vine, and by affecting, in rotting, the 
parts not touched by Phylloxera: in other words, that the amount of nourishment 
appropriated by the lice would never seriously affect the vine, were it not for the char- 
acteristic and intrinsic swellings. I can not accept the last two conclusions. There is 
a strong a priori probability that the swellings are due to something more than mere 
mechanical action—to some poisonous excretive fluid, as in many gall-flies (Cynipide) 
and saw-flies (Tenthredinide); or to some irritating and poisonous property of the pro- 
boscis, as in the spines and hairs of many larvee. We may not be able to analyze it, 
ut it is difficult to understand how, without some such poisonous property, the Phyl- 
Joxera leaf-gall is developed, while so many other plant-lice perform simi!ar mechani- 
-cal acts to that performed by Phylloxera without causing abnormal growths on the 
plants they infest. Bearing in mind also, the withering and blasting effects which 
‘many plant-lice and bark-lice cause to plants which never swell abnormally from their 
punctures, it would seem obyious that with the vine roots covered with Phylloxera, 
most of them rapidly developing and multiplying, the direct loss of plant substance 
must be very material-—-however great the indirect loss through the swellings may be. 
There are any number of plant-lice no larger than our Phylloxera, and which there is 
every reason to believe appropriate no more for the nourishment of their bodies, which 
nevertheless affect most seriously the plants they inhabit by direct sucking of the plant 


juices. 
(44) THE TRUE GRAPE-VINES OF THE UNITED STATES. 
BY DR. G. ENGELMANN. 


The Grape-vines are among tbe most variable plants, not only through cultivation 
‘by which numberless varieties have been produced, but even in their wild state, in 
which climate, soil, shade, humidity, and perhaps also natural hybridization, have 
originated such a multiplicity and such an intermixture of forms, that it is most diffi- 
cult to recognize the original types and to refer the different given forms to their pro- 
per alliances. Only by carefully studying a large number of forms from all parts of 
the country, in their peculiar mode of growth, and especially their fructification, or 
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rather their seeds, are we able to arrive at any thing like a satisfactory disposition of 
these plants. 

Before I proceed to the classification of our Grape-vines, 1 deem it necessary to 
say a few preliminary words: 

All the true Grape-vines bear fertile flowers on one stock, and sterile flowers on 
another separate stock, and are, therefore, called polygamous, or not quite correctly, 
diecious. ‘The sterile plants do bear male tlowers with abortive pistils, so that while 
they never produce fruit themselves, they may assist in fertilizing the others ; the 
fertile flowers, however, are real hermaphrodites, containing both‘organs in perfection, 
and capable of ripening fruit without the assistance of the male plants. Real female 
flowers, without stamens, do not seem ever to have been observed. Both forms, the 
male and the hermaphrodite, or if preferred, those with sterile and those with complete 
flowers, are found mixed in the native localities of the wild plants, but only the fertile 
plants have been selected for cultivation, and thus it happens that to the cultivator 
only these are known, and as the Grape-vine of the Old World has been in cultivation 
for thousands of years, it has resulted that this hermaphrodite character of its flowers 
has been mistaken for a botanical peculiarity, by which it was to be distinguished, not 
only from our American Grape-vines, but also from the wild grapes of the Old World. 
But plants raised from the seeds of this, as well as of anyother true Grape-vine, gen- 
rally furnish as many sterile as fertile specimens, while those produced by layering or 
cuttings, of course only propagate the individual character of the mother-plant. 

The peculiar disposition of the tendrils in the Grape-vines, first indicated by 
Prof. A. Braun, of Berlin, furnishes an important characteristic for the destinction of 
one of our most valuable species, Vitis Labrusca, and both its wild and cultivated varie- 
ties, from all others. In this species—and it is the only true Vitis exhibiting it—the ten- 
drils, or their equivalent, an inflorescence, are found opposite each leaf, and this ar- 
rangement I designate as continuous tendrils. All the other species, known to me, 
and even Vitis Thunbergii, the east Asiatic representative of our V. Labrusea, often 
thrown together and confounded with it, exnibit a regular alternation of two leaves, 
pach having atendril opposite it, with a third leaf without such a tendril, and this ar- 
rangement may be named intermittent tendrils. Like all vegetative characters, this is 
not an absolute one: to observe it well, it is necessary to examine well-grown canes 
found in spring, and neither sprouts of extraordinary vigor nor stunted autumnal 
branchlets. The few lower, smaller leaves of a cane have no opposite tendrils, but 
after the second or third leaf the regularity in the arrangement of the tendrils, as above 
described, rarely fails to occur. In weak branches we sometimes find tendrils irreg- 
ularly placed opposite leaves, or, sometimes, none at all, 

It is a remarkable fact, connected with this law of vegetation, that most Grape- 
vines bear only two inflorescences (consequently two bunches of grapes) upon the same 
cane, While in the forms belonging to Labrusca there are often three and, rarely, four 
in succession, each opposite a leaf. Whenever, in rare cases, in other species, a third 
inflorescence occurs, there will always be found. a barren leaf (without an opposite in- 
florescence) between the second and third ones. Most species belonging to Cissus 
exhibit the same arrangement, but a few are known to bear consecutive tendrils, just 
as V. Labrusca does. 

Young seedlings of all the Grape-vines are glabrous or only very slightly hairy. 
The cobwebby or cottony down, so characteristic of some species, makes its appear- 
ance only in the older or in the adult plants; but in some of their varieties, and not 
rarely in the cultivated ones, it is mainly observed inthe young growth of spring and is 
apt to disappear in the mature leaf; but even then the leaf is never shining as it is in 
the glabrous species, but of a dull or unpolished appearance. 
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The form of the leaves is extremely variable, and descriptions must necessarily 
remain vague. Leavesof seedling plants are all entire, i.e. not lobed; young shoots 
from the base of old stems, as a rule, have deeply and variously lobed leaves, even 
where the mature plant shows no such disposition. Some species * or some forms of a 
few species} have all the leaves more or less lobed, while others exhibit on the mature 
plant only, entire, or, I should rather say, not lobed leaves. Only the leaves of 
flower-bearing canes ought to be considered as the normal ones. 

The surface of the leaves is glossy and shining, and mostly bright green; or it is 
dull above and more or less glaucous below. The glossy leaves are perfectly glabrous, 
or they often bear, especially on the nerves of the lower side, a pubescence of short 
hair. The dull leaves are cottony or cobwebby, downy on both or only on the under 
side ; and this down often extends to the young branches and to the peduncles, but as 
has been stated above, often disappears later in the season. 

One of the most distinctive and permanent characters of the Grape-vines is found 
in the seeds. The berries may be larger or smaller, of different color and consistency, 
and contain fewer or more seeds (never more than four), but the seeds, though to some 
extent variable, especially on account of their number and mutual pressure, where 
more than onet is present, exhibit some reliable differences. The big top of the seed’ 
is convex or rounded, or it is more or less deeply notched. On the inner (ventral) side 
are two shallow longitudinal depressions. Between them is a slight (where there 
are one or two seeds) or a sharper (where the seeds arein threes or fours) ridge, along ’ 
which the raphe (the attached funiculus or cord) -is noticed running from the hilum, 
at the lower, thin end of the seed, along this ridge over the top of the seed, and ending 
on its back in an oval or circular well-marked spot, called by botanists chalaza. This 
raphe is either indistinct, scarcely perceptible, or it is more or less prominent, like a 
stout thread, especially where it crosses the top of the seed. In our American species © 
these characters seem pretty reliable, but in the varieties of the old world Grape-vine 
(vinifera), several thousands of years removed from their native sources, the form of 
the seed has also undergone important modifications, and can no longer be considered 
such a safe guide as in our species. 

It is interesting to know that since the times of Linnzus and of Michaux, not 4 
single real species has been added to those belonging to the territory of the old United 
States, east of the Mississippi river. though Rafinesque, LeConte, and perhaps others, 
have attempted to distinguish and characterize a great many more; while Director Re- 
gel, of the St. Petersburg botanic garden, has lately attempted, rather unnaturally, to - 
contract them and to unite them with old world species—Vitis vinifera resulting, ac- 
cording to his views, from the hybridization of several of these species. 

The number of true Grape-vines (bearing edible fruit) in the present territory of 
the United States, considered good species, is limited to nine, which, according to their 
economical value, may de enumerated thus: 


I. Grape-vines which have yielded our different cultivated varieties: 


1. Viris Lasrusca, Lin. Northern Fox Grape. 

2. ViTIS =sTIVALIS, Michx. Summer Grape. 

3. WITIS RIPARIA, Michx. Riverside Grape. 

4. Virus vutpina, Lin. Southern Fox or Museadine. 





* Vilis riparia. 
+ Forms of Vitis Labrusca and of Vitis estivalis. 
TA single seed is always thicker, plumper, more rounded; two seeds are flattened on the inner, 


rounded on the outer side; three or four seeds are more or less angular; these different variations may 
sometimes be found in berries of the same bunch, 
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Il. Grape-vines of less Consequence which thus far have given no cultivated Varicties : 


5. VITIS CANDICANS, Engelm. Mustang Grape of Texas. 
6. Vuris corpirouia, Michx. Winter or Frost Grape. 

7. Vuiris Catirornica, Benth. Confined to California. 

8. WViris Arizonica, Engelm. Similar to the last. 

9. VITIS RUPESTRIS, Scheele. Bush-Grape or Sand-Grape. 


In treating of the practically useful American Grape-vines, we are principally con- 
cerned with the first four species; but in order to properly characterize these, I have to 
give a synoptical table of all our species. 


I. Grape-vines with loose shreddy Bark, climbing by the aid of branched Tendrils, or (in 
No. 4) often not climbing at all: 

a Berries small, 8-6 or rarely 7 lines in diameter ; seeds obtuse, with the raphe (or 
cord) more or less prominent (except in No. 4) over the top. All the species of this 
group, just like the European Grapevine, have, on well-grown shoots, intermil 
tent tendrils. 

1. Vuiris corpriroia, Michaux. Tall(or more rarely low), climbing high, trunks 
not rarely 6-9 inches in diameter. Leaves middle-sized or small (2}-3 or 4 inches in 
diameter), heart-shaped, mostly entire or very slightly tri-lobed on the edges, with broad 
shallow teeth, usually smooth and shining, more on the upper than on the lower side, 
the young ones sometimes, and very rarely the old ones, with short hair on the ribs 
below; berries among the smallest, in large, mostly loose bunches, black, without a 
bloom, maturing late in the fall, usually only with a single short and thick seed, 
marked by a prominent raphe. 

This grows more especially in fertile soil, and is a common plant in river and creek 
bottoms. Itis well known by the name of Winter Grape, Frost Grape or Chicken 
Grape. i{t is found from New England to Texas, and westward to the western limits of 
the wooded part of the Mississippi Valley. In this valley, at least, the fruit has a strong 
and even fetidly aromatic taste, which unfits it for making into preserves or for press- 
ing wine. No cultivated varieties of this species are known. 

2. Viris rrearta, Michaux.—Mostly a smaller plant than the last, but with 
larger (3-5 inches in diameter) and more or less incisely 3-lobed, glabrous, shining (or 
rarely when young, slightly hairy) leaves, the lobes long and pointed, the teeth also 
more pointed than in cordifolia; berries usually larger than in the last, mostly with 
a bloom, in smaller and often more compact bunches, conmmonly 1 or 2-seeded 5 seeds 
with a less prominent raphe. 

This species prefers thickets or rocky soil on river banks, and extends as far west 
and south as the last, and much farther north, being the only Grape-vine in Lower 
Canada, where it is found even 60 miles north of Quebee. The northern form, in Can- 
ada, northern New York to Michigan and Nebraska, has fewer and larger berries in a 
bunch, and is easily distinguished from V. cordifolia. The South-western form, how- 
ever, a taller plant, with smaller black berries, approaches more closely to this last spe- 
cies, and often seems to run so close to it that in some editions of his manual, Prof. Gray 
has united both under the name of V.cordifolia, Mx. The fruit ripens earlier than that 
of cordifolia, and is much pleasanter. In St. Louis a variety found on the rocky river 
banks is brought to market in July, A number of cultivated varieties are referable to 
this species, among which the Taylor Bullit, the Delaware (which, however, is classed 
by many grape-growers with estivalis) and the Clinton, are the most prominent. 


6—ER 
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3. ViTIS #stivaLis Michaux.—Smaller than the first. climbing over bushes and 
smaller trees; leaves large (4-5 or 6 inches wide), of firmer texture than the preceding 
ones, entire, or often more or less deeply and obtusely 3-5 lobed, with rounded sinus and 
with short and broad teeth ; when young always very woolly or cottony, mostly bright 
red or rusty ; at last smoothish but dull, and never shining like the preceding ones ; ber- 
ries usually larger than in both others,and, when well grown, in compact bunches, 
coated with a distinct bloom; seeds usually 2 or 3, with a very prominent raphe. 

This is the well-known Summer Grape common throughout the Middle and South- 
ern States, usually found on uplands and in dry open woods or thickets, maturing its 
fruitin September. It is the most variable of our grape-yines, and hence has seduced 
superficial observers into the establishment of numerous nominal species. A form witl» 
large leaves which retain their rusty down at full maturity has often been mistaken for 
Labrusca, which does not grow in the Mississippi Valley. Another form, more bushy 
than climbing, with deeply lobed rusty-downy leaves and sweet fruit, is Vitis Lince- 
cumit of the sandy soils of Louisiana and Texas. Vitis monticola of Texas is a form 
with small entire leaves (the down of which at last is gathered in little tufts) and large 
acid berries. When this species gets into shady woods it assumes a peculiar form, ap- 
proaching V. cordifolia through its smaller black berries, without bloom, with more acid 
taste, and in larger bunches. Another form with ashy-white, downy, scarcely lobed 
leaves, and fruit like the last mentioned, which grows in our bottoms, often climbing 
high trees, or growing over bushes on the banks of lakes, I have distinguished by the 
name of cinerea. It is not always easy to distinguish such forms from the other species, 
and perhaps less so to unite them under the single species, wstivalis, unless the essen- 
tial characters above enumerated be closely attended to, and the numberless gradual 
transitions from one form into the other be watched. 

We cultivate many varieties of this valuable species, the most important of which 
are the Virginia Seedling, the Cynthiana and the Herbenont. 

4. VITIS RUPESTRIS, Scheele.—A small bushy plant, often without any tendrils, 
rarely somewhat climbing ; leaves small (2-3 inches wide), mostly broader than long, 
heart-shaped or truncate at base, scarcely ever slightly lobed, with broad coarse teeth 
and usually an abruptly elongated point, glabrous, and of a glaucous or light green 
color; berries middle-sized, in very small bunches; seeds mostly 8-4, obtuse, with «a 
very slender raphe. 

This very peculiar grape-vine is found only west of the Mississippi, from the Mis- 
souri river to Texas and westward probably to New Mexico. In our State, where it is 
called Sand Grape, and in Arkansas, it grows on the gravelly banks and overflowed bars 
of mountain streams; in Texas also on rocky plains, whence the Latin name; if is 
there sometimes called Sugar Grape. Its luscious fruit ripens with us in August. 

It is nowhere yet in cultivation, but may in future prove of value. 

[The Grape-vine of the Old World, Vitis vinifera, Linnzus, finds its place in this 
section. between Vitis riparia and Vitis estivalis. Though many of its cultivated 
varieties bear berries as large, or even larger than those of any of our American grape- 
vines, other cultivated forms, and especially the true wine-grapes, those from which 
the best wines are obtained, and also the wild or naturalized ones, have fruit not larger 
than that of the above named native species. 

This plant, together with the Wheat, belongs to those ancient acquisitions of cul- 
tivation, the history of which reaches beyond the most ancient written records. Not 
only have the sepulechres of the mummies of ancient Egypt preserved us its fruit 
(large sized berries) and seed, but its seeds have even been discovered in the lacustrian 
habitations of northern Italy. It is a mooted question, where to look for the native 
country of this plant, and whether or not we owe the different varieties of the true 
vinifera to one or to several countries, and to one or to several original wild species, 
which, by cultivation through uncounted centuries, and by accidental and repeated 


hybridization, may have produced the numberless forms now known, which remind us 
so forcibly of the numerous forms of our Dog, which we also can not trace, but whieh 
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can scarcely be derived from a single (supposed) original wild species. Director Regel 
of St. Petersburg, ascribes therm to the intermingling of a few species, well known in 
their wild state at this day; Prof. Braun, of Berlin, suggests that they are the off- 
spring of distinct species yet found wild in many parts of Southern Europe and Asia, 
which thus he considers not the accidental offspring of the cultivated plants, as is 
generally believed, but the original parent stock. I may add, from my own investiga- 
tions, that the Grape-vine which inhabits the native forests of the low banks of the 
Danube, ‘‘bottom-woods,” as we would ¢all them, from Vienna down into Hungary, 
well represents our Vitis cordifolia and riparia, with its stems 3, 6 and 9 inches thick, 
and climbing on the highest trees, its smooth and shining, scarcely lobed leaves and 
its small, black berries. On the other hand, the wild grape of the thickets of the hilly 
countries of Tuscany and Rome, with its lower growth, downy leaves, and larger and 
more palatable fruit, which ‘‘don’t make a bad wine,” as an Italian botanist expresses 
himself, (which was known to the ancients as Labrusca, a name improperly applied by 
science to the American species, and is called to this day Brusca,) reminds us, notwith- 
standing the small size of the leaves, of our Vitis estivalis. The Grape-vines of the 
countries south of the Caucasus mountains, the ancient Colchis, the reputed original 
home of these plants, greatly resemble the Italian plant just described. 

The European Grape-vine is characterized by smoothish, and, when young, shin- 
ing, more or less deeply, five or even seven lobed leaves; lobes pointed and sharply 
toothed ; seeds obtuse at the upper end, and mostly notched; raphe indistinet. In 
some varieties the leaves and branchlets are hairy and even downy when young; the 
seeds vary considerably in thickness and length, less so in the shape of the raphe.] 


b. Berries large, 7, 9 or even 10 lines in diameter, raphe scarcely visible on the more 
or less deeply notched top of the seed ; tendrils continuous. 


5. Viris Lasprusca, Linnzeus.—Plant usually not large, climbing over bushes or 
small trees, though occasionally reaching the tops of the highest trees, with large 
(4-6 inches wide) and thick, entire or sometimes deeply-lobed, very slightly dentate 
leaves, coated when young with a thick, rusty or sometimes whitish wool or down, 
which in the wild plants remains on the lower side, but almost disappears in the 
mature leaf of some cultivated varieties ; berries large, in rather small or middle-sized, 
or, in some cultivated varieties, rather large bunches, bearing two or three or some- 
times four seeds. 

This plant, usually known as the Fox-grape or Northern Fox-grape, isa native of 
the eastern slope of the continent from New England to South Carolina, where it 
prefers wet thickets; it extends into the Alleghany mountains, and here and there 
ever. down their western declivity, but is a stranger to the Mississippi Valley. The 
most important varieties of this Grape-vine now cultivated in our country (such as the 
Catawba, Concord, Isabella, Hartford Prolific, and dozens of others) are the offspring 
of this species; 2 few produced by nurserymen, but most of them picked up in the 
woods ; they are all easily recognized by the characters above given, and most readily 
by the peculiar arrangements of the tendrils as above described. Large and downy- 
leaved varieties of V. wstivalis are, in the West and South-west, not rarely mistaken for 
Labrusea, but the two may always be distinguished by the characters indicated. 


IT, Grape-yines with (on the younger branches), firmly adhering bark, which onty ise 
the older stems scales off; aerial roots from inclined trunks in damp localities ; 
tendrils simple; berries very large (7-10 lines thick), very few in a bunch, easily 
detaching themselves at maturity ; seeds with transverse wrinkles or shallow grooves 
on both sides: 

6. Viris vunprxa, Linnzeus.—Low, or often climbing very high, with small, 
(2 or at most 3 inches wide) rounded, heart-shaped, firm and glossy dark-green leaves, 
smooth, or rarely slightly hairy on the under side, with coarse and large, or broad and 
bluntish teeth. 

This Southern species, known under the name of Southern Fox-grape, Bullace or 
Bullet grape, is found along water-courses, not further north than Maryland, Kentucky 
and Arkansas, though it may possibly straggle into south-east Missouri. Some of its 
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cultivated varieties, especially the white Scuppernong, are highly esteemed in the South, 
but do not produce fruit in the latitude of St. Louis. 

I recognize only three other species of true Grape-vines in the territories of the 
United States. The most remarkable of these is the Mustang grape of Texas, Vitis 
candicans, Engelm. (V. Mustangensis, Buckley,) a tall climber, with rather large, 
rounded, almost toothless leaves, white, cottony on the under side, bearing large berries, 
which, like those of the wild Labrusca, show different colors, greenish, claret and 
bluish-black ; and which, in its native country, are made into wine. In young shoots 
and sprouts the leaves are usually deeply and elegantly many lobed. Vitis Californica, 
Bentham, the only wild grape of California, has rounded, downy leaves, and small 
berries, and is not made use of as far as known. Vitis Arizoneca, Engelm., similar to 
the last, but glabrous, with middle-sized berries, reported to be of a luscious taste. 
Neither of these show a prominent raphe on the seed, so that this character is peculiar 
to the first three species here enumerated. 


(15) ‘The instances that have come to my knowledge where varieties of vinifera have, 
in some measure, succeeded in this country when cultivated out-doors, are very few, 
except around New Orleans and in some other parts of Louisiana. Successful fruiting 
of this species is not uncommon there, and from all I can learn this exceptional fact 
bears directly on the question of Phylloxera, because much of the land is of a sandy 
nature, and the water in most of it rises to within a foot or a few feet of the surface. Itis 
probable that success has attended the cultivation of this vine in such parts only of 
Louisiana as afford these conditions. Such conditions are unfavorable to the growth 
and increase of Phylloxera; and though it is generally supposed that the Grape-vine 
must have adry soil and will not endure wet feet, I am assured by Dr. Jno. S. Copes, 
of the New Orleans Academy of Science, and by M. A. DuBois, wine merchant of the 
same town, that the vines in that locality must necessarily have wet feet. There is 
much other evidence to show that some varieties thrive with wet roots ; and the follow- 
ing passages from an article detailing the experience of Mr. J. B. Garber, of Colum- 
bia, Lancaster connty, Pennsylvania, and confirmed by our well-known Sami. Miller, 
of Bluffton,* are so full of meaning, unsuspected by their author, in connection with 
what we know of Phylloxera, that I can not refrain from quoting them: 


* * * You no doubt recollect that you and myself once being in Chester 
county (at Mr. Carnogo’s, I think), we noticed a grape vine of such luxuriant appear- 
ance, and bearing so enormous a quantity of fine, perfectly healthy grapes, that we 
both were in doubt as to the variety until the owner said it was the Catawba—which 
we knew was a general failure in this section of country. Naturally we looked for the 
cause of this extra healthy vine; we soon noticed that it stood just below the pump, 
where all the waste water flowed over its roots, and that the wash-tubs were all emptied 
in the same direction, with all the slops and waste water from the house. ‘The ground 
Was continually soaked with water. * * * The only place where I have seen 
a Black Hamburg vine grown with any success in the open air, was in our neighboring 
county of York. There on a low trellis about a hundred feet long, stood a row of this 
variety on alow bank, two feet above the gutter where water was flowing nearly all the 
time: here the vines had at least wet toes, if not wet feet, the year round. ‘The vines 
looked healthy, and were loaded with a fair crop of fruit when I saw them some ten 
years since. A near neighbor has his vines around the spring house, where the water 
is standing all about and over the roots, so much so that he has laid boards alongside 
of the trellises to walk on. He is celebrated for taking the largest and best Isabella 
grapes to market. His vines are free trom rot or mildew, and hold their leaves until 
trost removes them. My own Concord vines, growing where the roots can reach 
water, are far more healthy, and produce more perfect and better grapes, than those 
standing on higher and dryer ground—on a good wheat and corn soil. 


Is it not plain after the facts I have recorded, as to the susceptibility of European 
vines and of the Catawba to Phylloxera, and as to the efficacy of water, in sufficient 





*Rural World, March 14, 1874. 
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quantities, as a remedy, that those vines owed their exceptional life and vigor to free- 
dom from Phylloxera as much as to excess of moisture, and perhaps to the former 
entirely ? 

According to Mélhausen, what is most probably the European vine, since it was 
first brought from Spain, flourishes around El Paso, New Mexico; but the system of 
culture is curious and exceptional. The vines are cut down to the ground each year, 
and in spring the vineyards are submerged until the soil is thoroughly soaked. In 
Prof. Planchon’s words: “Is this not the very system of inundation of M. Faucon, 
applied by people, who, without knowing it, thus kill the Phylloxera on their vines.”’ 

Mr. D. T. Jewett, of St. Louis, has been measurably successful in the out-door 
growth of European vines. His success is so exceptional that it has been very gene- 
rally considered and discussed for some years back at the meetings of the Mississippi 
Valley Grape-growers’ Association. It is generally attributed to the effect of the intra- 
mural atmosphere, which rivals that of almost any city in the world in the amount of 
lime dust and bituminous coal smoke with which itis impregnated. But the following 
letter, which I print because it gives an authentic account of this interesting experi- 
ence, indicates pretty clearly, that the exceptional success is owing more to the treat- 
ment of soil than to atmospheric influences, though these may have helped, together 
with the thorough enclosure and isolation of the vines from other vineyards, which 
doubtless for a time precluded the work of Phylloxera. Ihave italicised such portions 
of the letter as I wish to draw especial attention to: 


Prof. C. V. RinEy—Dear Sir: 


In answer to your inquiries about what success I have had in the out-door culture 
of *‘ foreign grapes,”’ I will give you briefly the material facts. 

In the spring of 1858 I purchased of a nurseryman a few varieties of grapes, and 
told him to give me one or more white grapes. I set out the white one on the south- 
east corner of my house (which is on the south side of the street). I dug for it a bed 
about three feet deep into the yellow clay soil, and five or six feet in diameter, and 
filled it with top soil, thoroughly mixed with manure, sand and some bones, and set out the 
vine init. It grew very well, but died down during the winter. I laid it down the fol- 
lowing winter, and covered it with straw, boards, ete., but still it died. About the third 
winter [ laid it down and covered it four or five inches deep with earth, and it came out 
the next spring in perfect condition and bore grapes, and upon careful examination 
they proved to be the Golden Chasselas. I also got at the same time, and set out and 
treated in the same way, what proved to be the true European Rulander—not what is 
generally called here the Rulander or Ste. Genevieve, though it looks and bunches very 
much like it, but is a much better grape for the table. In the spring of 1861 1 bought 
and set out the Black Hamburgh, the Black Prince, the ‘‘ White Scotch Cluster’ and 
the early ‘‘ Malvasia,’’? as the nurseryman called the last two. [set them out in the 
south end of my garden (my lot was 50 feet by 135), which had been low ground, but 
which I had filled in with top soil and manure, sand and lime, in layers, and had had 
shoveled over and well mixed, so that there was a rich, mellow soil, about three feet deep, 
all over my garden. These all grew well and bore a few grapes the third summer, and 
a good crop the fourth summer. [I have taken as high as twenty pounds in a season, 
from each of a Black Hamburgh and a Golden Chasselas ; but generally from five to 
ten pounds. I have had bunches that weighed about a pound, a little more or less. 

About the middle of November of each year I trimmed them, laid them down and 
buried them three or four inches or more deep with dirt, and never lost one till the 
winter of 1871-2. I trained them generally on trellises, as you would the Concord, 
generally with two arms and uprights, letting them branch near the ground, so that 
they could be easily stretched upon the ground to cover up. In 1865 L bought a lot, of 
25 feet front, on the east side of my other lots, had it dug over about two-and-a-half feet 
deep, heavily manured and slacked lime put on it, and planted with vegetables for two 
years, and dug over two or three times till the soil was thoroughly broken up and 
mixed; and in the spring of 1868, I set outin it about one hundred Chasselas and Ru- 
landers, which I had propagated by cuttings from the first Thad. ‘These grew finely 
and bore some in 1870 anda good crop in 1871. In the fall of 1869 a house was built on 
the lot adjoining my garden on the east, and it took off a large portion of the sun, 
especially in the mornings. The fall of 1871 was very dry, and the following winter 
very cold, and in the spring of 1872 when my grapes were taken out of the ground, the 
wood looked as green and well as ever ; but about one-half of my younger grapes and 
some of the older ones never put out buds, and gradually dried up. Others were very 
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feeble, producing small wood and searcely any fruit, and many of them died the next 
winter, so that I have lost about all the hundred set out in 1868, and some of my older 
ones, and the other older ones have done poorly for two summers past. About the best 
IT now have are the Chasselas, set out in 1858, and a Black Hamburgh set out abont 1861 
as a cutting. My Concord grapes, which I set in 1861, and which did finely till within 
two years, have also failed badly. 

Within a few years many houses have been built near me, and though none but 
the one [ have named keep any sun from my garden, still they have added much to 
the smoke and coal soot that settles around. 

Whether it was the dry, cold winter of 1871-2, the want of sun to ripen the 
wood, the coal smoke and soot, one or all together that have done the mischief, I can 
not say. Whether your grape-louse has hada hand in it, [ do not know, as L have made 
no examination. 

The Chasselas has generally done the best of the foreign varities I have culti- 
vated, but the Black Hamburgh, Black Prince,and Ralander have done well. They have 
not had any protection in summer except such as was given by my house on the north 
side, and a high, close board fence on the other sides of the garden. ‘Those at a dis- 
tance from the house do as well as those near it. The oldest Chasselas was in good 
bearing for ten or eleven years, and I believe would have continued many years longer, 
and all the others, but for the circumstances I have named. 

I have satisfied myself that with intelligent care, the varieties I have named can 
be grown in this climate without the protection of glass, and give the cultivator an 
abundance of delicious table grapes out of his own garden, as I have had for many 
years. He must have a sunny garden, protected on the north and west at least, and a 
deep, rich soil. Two days’ labor in the talland two in the spring will lay down and take 
up a hundred vines and more,* 

Yours, respectfully, 
D. T. JEWETT. 


Of numerous varieties of vinifera, mostly received from California, and planted 
on their own roots, by Mr. George H. Gill of Kirkwood, all have died except one which 
he obtained under the name of Malagar, and which still lives, though not in the most 
flourishing condition, and with the roots thickly covered with lice. Whether in bunch, 
berry or leaf, this vine looks very much like Rebecca, and as its history can not be 
traced by Mr. Gill with any satisfaction, it is more than likely that it is not vinifera. 
Both Dr, Engelmann and Prof. Planchon are at least of this mind, after making careful 
comparisons. 

Mr. M. J. Labiaux, of Ridgeway, Warren Co., North Carolina, nothing daunted 
by previous failures, imported and planted last spring one hundred thousand cuttings 
from the south of France. There was not a Phylloxera on their roots last fall when 
Prof. Planchon visited him, and the young vines, notwithstanding an unusually dry 
season, had made a most luxuriant growth. The Phylloxera was, however, found in 
the neighborhood. I do not doubtthat with proper care and culture Mr. Labiaux will 
yet beable tolaugh at his incredulous and discouraging neighbors, 7f he can only master 
the root-louse. 


(16) It were vain to attempt to anticipate results, and while some of the past 
grafting experience in this country is not of the most encouraging, there is nothing to 
indicate that good results may not follow thorough, full and systematic experiments ; 
while much of said experience bears directly oa the Phylloxera question. ‘The Clinton 
has been very largely imported into France for stock purposes; but whether it will 
prove as valuable as Norton’s, Cunningham or Herbemont, remains to be seen Mr. 

3ush places little value on it as a stock, because of its great tendency to sucker and 
sprout and to supplant the graft. But precisely that which would prove best for us in 
this country might not prove best in France; and the very qualities for which Mr. Bush 
would condemn the Clinton are those which the French vine-growers need. They need, 





*Since the above letter was written, and while these pages are going through the press, Mr. Lugger 
has, at my request, made an examination of these yines, as [had had no opportunity of doing so before. 
He reports them in very poor condition, and finds evidence of Phylloxera in the swollen and rotting 
roots. 
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first of all, a vine stock which is Phylloxera-proof. The Clinton comes as near being 
so as the other varieties mentioned, and its tendency to sprout will prove no obstacle 
to such careful cultivators as the French, if it only fulfills the other want; while its 
greater susceptibility to the leaf-galls will be of comparatively trifling moment if grown 
for its own fruit, (see ante p.36), and, of course, no objection atall if used only as stock. 
The Rentz is very highly spoken of by Mr. E. A. Riehl of Alton, and by Mr. Bush, as 
one of our most promising N. A. varieties. I have yet had no opportunity of studying 
it in connection with Phylloxera, but as, according to Mr. Bush, it makes luxuriant roots, 
it doubtless enjoys the immunity belonging to a certain group of its species, Labrusca. 

Just as these pages are going through the press, a fact comes to light through a 
eommunication by Prof. Planchon to the Messager du Midi (Apr. 21, 1874) which greatly 
strengthens the hope that the most satisfactory results will follow the introduction into 
France of our resisting vines. It appears that on a piece of land adjoining the town of 

Zoquemaure, and in the very locality on the banks of the Rhone, forming one of the 
«enters where, as has been clearly ascertained, the Phylloxera made its first appearance 
nine years ago, M. Borty, a wine merchant of the place, and owner of a fine vineyard, 
finding that his French vines were suffering from Oidium, and under the impression 
that American vines did not suffer from that fungus, imported 154 specimens of the 
latter about the year 1862. Most of these vines, after so long a trial, are not only liv- 
ing, but luxuriant and full of vigor; and indicate a resistance to the insect in singular 
contrast to the French vines in the same enclosure. Of these last most have been killed 
by the Phylloxera, while a few barely survive. Of the nature of the resisting Ameri- 
an vines, Prof. Planchon, who, at the instance of the publisher of the journal above 
mentioned, personally visited them, incompany with members of the Agricultural Soci- 
ety of Vaucluse, recognized with certainty the Clinton, and some of the others were 
received under the names of ‘‘ Post-Oak, ”’ ‘Ives Seedling,” ‘* Clara,”’ ete. Buta most 
interesting feature of this experience, which has remained so long unknown and unpub- 
lished, is that the Delaware and the Isabella have both been uprooted because of the 
manner in which they suffered from Phylloxera. 

This experience gives every assurance that our American vines which resist the 
disease at home will retain the same power when grown on the other side of the At- 
Jantie. 

Regarding the experience in grafting in this country, there are many published 
facts like that recorded of Mr. P. Manny of Freeport, Llls., who, finding that his Dela- 
ware, Iona and Salem vines lost their lower roots [doubtless by Phylloxera], remedied 
the matter by grafting on to Clinton (Rep. 4, p. 71, note); but I shall here record only 
such facts bearing on the subject as have come to my knowledge, and are yet unpub- 
lished. 

In the herbarium of the Philadelphia Academy of Natural Science, Prof. Planchon 
and myself found a specimen, evidently of the European vinifera, and so labeled, with 
the following note, probably from the pen of Mr. Buckley, well known to botanists for 
his studies of our grape-vines: ‘‘ No. 79, Black Sweet Grape ; Introduced. Flourishes 
finely when engrafted ona Mustang Stock. I have knownit when engrafted on astrong 
Mustang favorably situated, to produce ten bushels of grapes the fourth year. W7l/ 
not thrive on its own roots without a great deal of careful nursing. Blooms in April; ripe 
in August.” 

Though proving nothing definite, the following result of grafting, madé at my 
request by N. DeWy1 of Jefferson City, will yet have some interest. The grafts were 
made in the spring of 1872: 

Catawba on Clinton—Good growth; healthy, with no galls onleaves and few lice 
on roots. Catawba on Concord—Good healthy growth ; more vigorous than on its own 
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roots ; no leaf-lice, and few root-lice. Catawba on Norton’s Virginia—Slow growth; 
no insects observed. Rulander on Catawba—Weak, slow growth; plenty of root-lice ; 
died in the fall of 1878. Maxatawney on Catawba—Same as Rulander. Herbemont on 
Catawba—Total failures Maxatawney on Clinton—Good growth and healthy ; no galls 
on leaves and but few lice on roots. Goethe on Taylor—Good growth; no galls on leaves, 
but root-lice rather abundant. 

The following experience communicated by Mr. Theod. Engelmann, of Looking- 
glass Vineyards, Mascoutah, Ills., is by no means encouraging. He writes : . 


The subject is not new to me and to my neighbors engaged, like me, in vine-cul- 
ture, and I am sorry to say that our experience does not encourage the hope of success 
which you anticipate. We have been grafting vines more or less for many years, and 
as a general rule have selected as stock to graft new or tender varieties upon, the roots 
of the strongest and hardiest, but we have not followed any systematic or scientific 
course, and have not had the light before us which your observations of late years have 
shed upon the subject. Ihave [onas on their own roots and also on Clinton; I never 
had a sound bunch of grapes from either. If there is any difference it is in favor of 
those on their own roots. I have Gcethe on their own roots, also on Clinton and on 
Concord, and I ean see no difference in the growth and health of the vines and fruit. 
My next neighbor, Mr. Nestel, has grafted] ona Delaware root a Concord vine, leaving 
also a vine or cane of the Delaware, soas to raise both Delaware and Concord grapes 
on the same stock; the Concord is perfectly healthy and ripens its fruit to perfection, 
while the Delaware shows all the symptoms of disease to which this vine is liable; yet 
Mr. Nestel thinks that these symptoms do not appear quite as early in the season and 
are not so marked as on the vines growing on their own roots, and concludes that the 
Concord is imparting some of its blood and health to its Siamese twin-brother. He 
has also a Delaware on Concord root, but can see no difference between it and those 
on their own roots. Mr. Hecker has experimented with European vines. He had 
them on Clinton, on Concord, and on the roots of the wild Suminer grape (estevalis); 
they were as much affected with disease and died within a few years, the same as those 
on their own roots. 


Mr. Riehl, of Alton, Ils., who grafted onto Concord some Ionas, Ives, Maxataw- 
ney, Creveling, Walter, and several varieties of Rogers’ Hybrids, some five years ago, 
is also of the opinion that the trouble can not be remedied by grafting. 

Yet, again, in the vineyard of Mr. G. H. Gill, of Kirkwood, there are a number of 
vinifera vines, received from California, that have been grafted onto Concord roots since 
1869; and these, though some of them have been declining for the past two years, are 
yet living ; while the same kinds on their own roots, planted at the same time, are 
dead. 

These statements are sufficient to show that experience is conflicting, and that 
while it would be unwise to draw conclusions now, there is much to hope for from 
future experiment. Indeed, so much depends on future experiments that I have sent the 
following circular-letter to a number of my grape-growing correspondents, and shall 
consider it a favor if any of the readers of this Report, who are interested, will next 
year comply, as far as they are able to, with its requests, and in time report to me re- 
sults, or publish the same through the horticultural press of the country : 


Dear Str: You would do mea great favor if you would institute, as far as you 
conveniently can, the following experiments in grafting the vines indicated in the ap- 
pended list. My own object in having these experiments made is to ascertain the effect 
of grafting the varieties which suffer most from Phylloxera, on to those which are the 
least susceptible to it If you can make a portion, or but one or two, of the experi- 
ments indicated, I shall consider it a great favor to have you do so, and inform me pre- 
cisely as to the number and varieties grafted, the character of your soil, and all other 
details of interest. Lam instituting similar experiments myself, as are also some other 
of my correspondents, and my object is to have these experiments made on different 
soils, and in different latitudes. In the course of two or three years I hope to gather 
together the results from all quarters, and we may thus be enabled to draw conclusions 
of much importance to grape-growers. Feeling perfectly convinced that the injury to 
the roots caused by Phylloxera is the prime cause of failure of many of our more deli- 
cate and best grapes. I have every hope that by aproper system of grafting these onto 
the roots of those which suffer least from that insect, we may successfully grow several 
varieties which so far have proved delicate and unreliable. 
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Believing that the interest you take in grape-culture, and the satisfaction that 
will come of the consciousness of doing something to advance it, will repay you for 
what little trouble you may go to in instituting these experiments, 

Lam, yours very truly, 
C. V. RILEY. 


ROOTS TO USE AS STOCK. 


1. Concord. 4. Cunningham. 
* 2. Clinton. 5. Norton’s Virginia. 
3. Herbemont. 6. Rentz. 


7. Cynthiana. 


VARIETIES TO GRAFT ON TO ANY OR ALL OF THE ABOVE. 


Of First Importance. 


1. Catawba. 4, Wilder. 
2. Ilona. 5. Goethe. 
3. Delaware. 6. Any European vine. 


Of Secondary Importance.. 


7. Ives. 8. Hartford Prolific. 
9. Maxatawney. 


(17) Lextract from the Transactions of the St. Louis Academy of Science (Vol.. 
ILI, pp. 215, 216) the following descriptions of the mites mentioned : 

TYROGLYPHUS PHYLLOXERX Riley & Planchon, Fig. 16.—When full grown 0.03. 
inch long, and about half as broad. Color pale yellowish, with a brownish medio- 
dorsal circular spot, around which there extends a gamboge-yellow discoloration, in. 
some specimens restricted, in others occupying nearly the whole upper surface of the 
abdomen ; trophi, legs, especially two anterior pair, and cephalothoracic sutures, of a 
faint rosy-brown ; the epimera of a deeper brown. The hairs of the body arranged 
much as in 7. siro, Linn., springing from minute papillze, and not exceeding in length $ 
diameter of body. Tarsal or terminal joint of legs with a short and prominent. basal 
hair (¢) ; sometimes fine and knobbed at tip, sometimes more fleshy and rounded at 
tip (f); often lacking on the two hind pairs; also sometimes with other fleshy growths. 
(g); tarsal claw usually distinct (¢), but sometimes retracted or obsolete (1). The usual 
pair of small tubercles each side of vulva, and a larger flattened circular tubercle each 
side of anal slit in <j. 

When immature the color is whiter, with less of the yellow, dorsal discoloration, 
and the hairs are relatively longer. The form varies according as the cephalothorax is- 
retracted or not, and the abdomen instead of being oval is sometimes constricted in the 
middle, at others more spherical. 

Many of the characters enumerated belong to all the species of the genus; and in 
studying large numbers it is difficult to give any specific diagnosis which shall at once 
distinguish it from all other described species. To do so will require continued study 
of all the stages from the moment of hatching, as well as of its Hypopus form—a study 
which I have not yet been able to give. 

Hortopnora arcrata Riley, Fig. 17.—Length 0.028 inch; diameter scarcely half 
the length. The horny shield of a highly polished, smooth, mahogany-brown. Legs. 
and trophi carneous-brown. Dorsumarched. Differs from most described Hoplophoras: 
in the very smooth and unarmed covering, and from all in the great narrowness of 
body. 

Found associated with the preceding, and probably feeding on the decaying roots. 
It is, Ibelieve, the first American species described. 
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(18) Avery conclusive proof of the perfect efficacy of inundation, and at the same 
time of the fact that Phylloxera is the sole and direct cause of Cisease, will be found in 
the Report recently made to the Minister of Agriculture and Commerce, of a visit to the 
vineyards of M. Faucon and neighborhood, by a commission appointed from the De- 
partment of Hérault. With the exception of M. Mares, who is cautious in recommend- 
ing submersion lest the vines suffer, every other member (M. Vialla, M. de Saint Pierre 
and M. Gaston Bazille) considers the testimony conclusive that to inundation, and to it 
alone, is due the resuscitation of M. Faucon’s vineyards, and highly recommends its 
adoption wherever feasible. 

In 1870, M. Nicollas, of Crau, lost a large vineyard on the banks of the Marseille 
canal, through Phylloxera. In 1872, finding that another vineyard which he owned 
was attacked, he saved it by complete inundation with water from the Peyrolles canal— 
Comptus Rendus del. Ac des Sc., \xxviii, p. 697. Many similar instances might be cited 
of the perfect success of this remedy where properly applied, and proving that the 
success is owing solely to the drowning out of the insect, and not to any peculiar 
chemical properties in the water. 


(19) M. Faucon discontinued the summer inundations last year because, first: he 
deems them not absolutely necessary ; secondly : they cause a number of weeds to get 
the start which it is afterward difficult to repress ; thirdly : because where the ground 
is not under-drained, the water, settling and heated by the summer’s sun, injures the 
vines in the lower places and depressions. 


(20) Late last fall I received a box of grape roots with an accompanying letter from 
Mr. G. L. Wratten, Secretary, on behalf of the Sonoma Wine-growers’ Club. The letter 
described an insect which might be the Phylloxera, but the earth around the roots had 
dried to a powder, and I could find no possible trace of the insect after the most care- 
ful scrutiny. In answer to my request for further specimens, I received a letter under 
date of January 18, 1874, from which I extract the following, and thus the matter rests 
for the present : 


We are extremely sorry that the specimens sent did not arrive in good order. I 
took pains in the packing. Since the receipt of your last letter, myself and members of 
the Club have examined fully one thousand vines in different vineyards, where we had 
no difficulty in finding them before our winter rains set in, but now we can find none, 
and the only indication is a little of the yellowish mold from the old wood, and a few 
insects dead, swollen, filled with water, that the least touch bursts like a bubble. Before, 
we could pull off a little of the old outside bark and either remove the insects with a 
knife, or place them under a glass and see them full of life, but now the ground is full 
of water. We have now had about fifteen inches, and the prospect is that this will 
be a wet season. The vineyards, a week ago, could not be gone into at all, without 
sinking down six or eight inches. We expect before the season is over teu or twelve 
inches more of rain, audif we get it, we hope never to see or hear of these pests again. 

a oe Many parties are pulling ‘up every vine that shows any symptoms of 
having been attacked, intending to let the ground be vacant a year, treat it with lime 
and strong manure, and then plant with strong rooted vines. 


* * * * * * % * * 

(21) Mr. A.S. Fuller, of Ridgewood, N. J., informs me that in Mr. C. W. Grant’s cel- 
ebrated vineyards at Iona, near Peekskill, N. Y., vines were frequently dug up on account 
of the nodosities, as far back as 1858; that the men were in the habit of combing out 
the roots of young vines to be sent off, with their fingers, to get rid of the knots ; also 
that vines there suffered much in 1860. 

Mr. W.N. Barnet, of New Haven, Connecticut, writing to the Country Gentleman, 
under date of April 28, 1873, says: 


There is one other question which I would like solved, viz.: a remedy for the 
insect that infests the roots of some nursery grown vines. Choice varieties that I have 
bought from large propagators have had this disease—a bloated root—and such vines 
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are sapped at the foundation and fail to grow. My only remedy has been to destroy 
the roots and re-root the tops, carefully setting them in another place, or to use the tops 
as grafts; but I do not like so severe a remedy. 

Can you, Messrs. Editors, or S., or some ‘careful’ correspondent, give me a 
milder one, equally effective ? 


N. N. C., a correspondent of the same journal (ibid, Aug. 28, 1873,) from Sewanee, 
Tenn., speaks of his Delawares being badly affected, and refers to both the gall- and the 
root-lice. 

Around Philadelphia, as Mr. Mechan assures me, Catawba, Delaware, Iona, Isra- 
alla, and most varieties except Clinton and Concord, have more or less failed. 

Mr. H. W. Ravenel, of Aiken, S. C., has written me a long letter describing how 
most of the bunch grapes have there failed, although they succeeded admirably for 
awhile. L. Froelich testifies (Rep. Dep. Agr. 1871, p. 149,) that, in North Caro- 
lina, bunch grapes, after the first few years, show tendencies to disease. Mr. Berkmans 
gives a similar account for Georgia. 

Mr. H. O. Fairchild, of Hammondsport, N. Y., writes that he finds Phylloxera on 
his Lona, Catawba and Isabella vines (other varieties not having been examined) which 
lately appear to be suffering. 

On Kelley Island, Prof. Planchon found, on a large scale, the confirmation of what 
I have found elsewhere. ‘Che Delaware is in bad condition, while the Catawba, though 
sufficiently healthy here and there, is generally suffering; and Mr. Kelley states that 
it is failing more and more. In years past Mr. Kelley was in the habit of pruning 
the roots of his vines, by cutting off all the superficial roots, and he then noticed the 
nodosities. The habit which he had of piling these knotted rootlets in large heaps on 
the top of the ground, doubtless had the effect to kill many of the lice: at all events, 
since he has abandoned the practice the vines have been getting worse. 


(22) The following recorded experience, taken during the past few months from 
but one of our agricultural journals—Colman’s Rural World—and touching on the suc- 
cessful growth of native varieties which suffer more or less from Phylloxera, and gene- 
rally fail, speaks volumes in connection with what we know of the influence of sand 
on the insect, and of other facts I have recorded. 

Mr. T. Metzler, of Rhineland, Mo.. ina recent number writes : 


I will admit that the Catawba is not such a profitable producer as many other 
kinds. his grape needs different culture, location and soil from other grapes. I raise 
it on a place on the Missouri river where the soil is sandy and level. It is a place that 
heretofore would have been neglected by a great many vineyardists, but this is the 
place for the lovely Catawba. 


Mr. E. Baxter, of Nauvoo, Lls., a well-known and experienced grape-grower, 
after considering the question whether or not grape-culture and wine-making is a fail- 
ure in this country, says (ibid, Aug. 80, 1873): 


I have now in my mind an experiment which has been carried on for the last six 
years by anintimate friend, with intelligence to direct and means to establish, and I 
will refer to him and his vineyards to demonstrate the truths [ wish to impress on my 
readers. The first thing that attracts the attention of the stranger is the admirable 
selection of soil and situation of these vineyards, known as the White Elk vineyards, 
and situated some three miles north of Keokuk, on the bluffs which skirt the western 
shore of the Mississippi as far as Montrose, and facing the river, which they almost 
reach by a steep descent. ‘The scenery of the country is very picturesque and presents 
a surface strongly rolling and naturally drained; this is no prairie with a level surface 
and a strong, black, rich vegetable humus, causing a rank vegetation. On the contrary, 
the soil is of a light colored clay loam, with an admixture of sand from the sandy marls 
of the loess, Which forms that dry calcareous soil which a long experience has proven to 
be well adapted to the growth of grapes, as it also contains a sufficient quantity of the 
oxyds of iron, which ought never to be absent from those wines which have the pre- 
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tension to be medicinal. ‘There are seventy-three acres in grapes, chiefly Concord, 
Catawba, Clinton, [ves, Nortons and Delawares. The work is done under different 
squads of men, every thing systematically and at the proper time; there is no slash- 
ing, breaking, or even pinching done during time of growth ; the pruning is done soon 
after the crop is gathered ; the plowing and cultivation is thorough, but of a light char- 
acter; the soil is always loose and no weeds are suffered; and, in anticipation of mil- 
dew, the vines are regularly sulphured by means of De Lavorgue’s bellows. No wonder 
that with this systematic care and treatment the vines are full of vigor and of fruit, 
notwithstanding the trying weather and other miseries which vines have had to en- 
counter for the past few years. Asa vineyard it is a success; a very limited loss of 
vines and a great production of fruit, the Concord for a red wine, and the Catawba for 
white wine predominating, they being without a doubt our preferred national wines. 


“Uncle Davy,” of Buck’s Hill, Ky., whose experience Mr. Samuel Miller, of Bluff- 
ton, vouches for, and who refers the failure he mentions to rot, writes (<bid Nov. 2, 
1873) : 


* 3 ns I have visited nearly every vineyard worth seeing in south- 
west Missouri and northwest Arkansas; bave been in correspondence with many of 
the owners, and have yet to see the first European hybrid or Fox Grape (Ives and Ve- 
nango excepted) that would produce more than two good crops, or more than four 
that would pay for cultivation, ete. “ <8 us ‘The reports of the press are gen- 
erally very good, but so was mine the first year, and so will be that of nearly every 
new beginner. ‘The failures we do not like to report—and yet they are much more 
useful to study than success. 


Mr. Miller himself writes (b7d, Feb. 28, 1874): 


My. 


% % * [ had near one hundred varieties in the East, among them, of 
course, Catawba and Isabella; yet [ never raised a perfect bunch of the former on trel- 
lis, but did so when a vine ran upon a small apple tree. Isabellas are always a failure 
on my prepared land—lower drained and trenched two feet deep—but when a branch 
of a vine planted not far from a cherry tree took hold and was allowed to run on it, 
the truit was always fine. Also a Garrigues,a variety of Isabella, fails on a trellis, but 
where it has tiken on a Bowman’s May cherry tree, it has large crops of splendid fruit. 

One year when the grape crop was almost a universal failure, L visited a friend in 
York county, Pa., who had extensive vineyards, but no good fruit excepta vine that 
ran on an ailanthus tree. Another season, when the grape crop in that section was 
nearly a failure, a friend sent me a basket of Catawbas, such as I had seldom seen or 
eaten, and so good and handsome, with the accompanying note: ‘: These I gathered 
this morn ing from a Mazzard cherry tree, sixty feet from the ground.” 

Which is the most likely—that the tree benefited the vine, or that the greater 
length and depth of root, corresponding with the greater length of arm, enabled the 
vine to resist its hemipterous and subterranean enemy ? 

Of similar significance is the experience of a correspondent of the Department of 
Agriculture, who has had exceptional success with a vineyard, on the Potomac, some 
three miles above Washington, and who closes a communication in these words : 

Iam annually enlarging my vineyard, which now comprises about six acres 5 ex- 
pect to enlarge it to ten next fall. ‘Che soil and sub-soil prove to be perfectly adapted 
tothe growth of the grape, being composed of about equal parts of sand, loam and 
clay, and containing considerable quantities of mica, with a sub-soil of rotten rock, 
into which the grape roots penetrate several feet. It is also just porous enough to 
absorb the rains ; consequently no draining is required. 

The columns of our horticultural press abound in facts like the above, which, 
viewed from the Phylloxera stand-point, have a deep meaning; and I entirely agree 
with Mr. Husmann when, in recently demurring, in his own convincing way, from the 
idea that treesin themselves benefit a vine, he remarks, (Rural World, March 21, 1874) : 
“To sum up our wants, I think we want longer fall pruning, early and judicious sum- 
mer pruning, more room for our vines, and, last but not least, more thinking and ob- 


serving vintners, who know what they are doing and why they do it.” 


(23) I have already shown (Rep. 5, pp. 68-9, note) how unreliable, as an observer, 
is M. L. Laliman, of Bordeaux, France, who is prominent among those who advocate 
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the existence of the Grape Phylloxera on fruit trees. A further illustration of how lit- 
tle can be depended on this gentleman’s opinions, may be here mentioned: By request, 
he sent to Montpellier, as [am informed by different correspondents, the roots of a sup- 
posed cherry tree, covered, as he claimed, with Phylloxera. A single glance sufficed 
to show those more competent to judge in such matters, that the supposed cherry 
roots were in reality vine roots—the blunder being doubtless caused by the vine roots 
extending to and intermingling with those of an adjacent cherry tree. 


(24) In answer to a writer, in the monthly report of the Department of Agricul_ 
ture for January, 1874, who considers that the true cause of failure in the out-door cul- 
ture of vinifera in this country is due to ‘“‘fungoid growth,’’ I have replied in these 
words (N. Y. Weekly Tribune, March 4, 1874) : 

“Had W.S. witnessed, as I have done over and over again in this part of the 
U.5S., and as Prof. Planchon has done in France, the gradual decline and final death 
of varieties of Vitis vinifera with no Oidiwm or Peronospora on their leaves, but with 
their roots covered with Phylloxera, or depleted and wasted by the same, he would, I 
think, not speak so positively about the death of such vines being due to fungus growth, 
The proper use of sulphur is acknowledged to be a sovereign antidote for the fungus 
growths mentioned, and has so proved to be both in Europe and America; and were 
his statement really true, we should have no other hindrance to the successful out-door 
growth of vinifera in this country than a liberal use of that mineral. Unfortunately, 
such has not proved to be the case ; and, however injurious these funguses may be, I 
am perfectly convinced that Phylloxera is much more injurious, and that it kills the 
vines mentioned, whether with or without the aid of parasitic plants.” 

It were needless here to repeat the reasons which I gave in 1871 for considering 
the Phylloxera more potent than any other one cause in destroying the European vine 
with us. They have been recently set forth in an admirable manner by Prof. Plan- 
chon in an elaborate article on the Phylloxera in Europe and America (Revue des deus 
Mondes, Feb. 1st and 15th, 1874), from which the following passage is so much to the 
point, and so fully expresses my own views, that I shall be doing my readers a favor in 
giving it a liberal translation : 

‘Tn presence of these repeated failures, the cause has very naturally been sought. 
Explanations in such cases are never wanting with the so-called practical man, who, 
as a rule, disdains scientific research, and readily contents himself with vague hypoth- 
eses, such as bad weather, difference of climate, and incapacity in the plant to become 
acclimated. If such causes act in exceptional cases, can they be applied to the European 
vine taken as a whole, i. e., to its innumerable varieties that flourish in Europe, Asia 
and Africa, under extreme climatic conditions, from Potsdam to the Canaries, and even 
into Egypt, in the Fayoum below 30° of latitude? Does not North America possess 
all varieties of climate, from Florida and Louisiana, where the Banana ripens, to 
Canada, where the rivers freeze annually; and is it not over the whole extent [of the 
eastern half] that the European vine has failed? Besides, if this failure is owing to ex- 
tremes of climate, how explain the fact that the young plants prosper well at first, and 
gradually decline with age? Finally, if it is a question of climate, why is California 
studded with vast vineyards of European varieties, all flourishing, and cultivated ever 
since its first colonization by the Spanish? In truth, the European vine finds in North 
America, conditions of climate and soil which in the Old World would give it, com- 
paratively, a very extended range. The same soils are found on both sides of the At- 
lantic : acclimation is a misnomer, if employed to mean anything else than thata plant 
is modified gradually, by possible selection in its descendants—modified, I say, to adapt 
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it toa newclimate. Therefore, putting aside the above explanations, what remains to 
account for the fatality of our [the European] vines in the United States? A single 
thing, very small in appearance, very powerfui in reality ; hidden, and hence, fora 
long time ignored, but very manifest when once we have learned to see it, and follow, 
by careful study, its effects, first on the roots, then on the entire vine. This insignifi- 
cant atom, which is legion, is none other than the Phylloxera. With this simple and 
palpable cause, first recognized by Riley, and which my recent studies in America have 
rendered to me most evident, all the facts may be connected and explained.” 


25) Puyiioxera Riveyt Lichtenstein. —This insect, which, from specimens sent 
tohim, Lichtenstein has kindly named after me, but of which [ have not yet seen his 
description, may be characterized in comparison with vastatrix. 

Apterous Q9—Length 0.016 inch, or rather more than a third as large as vastatria, 
with which it agrees in color. Proportionally more slender, with the abdomen more 
tapering. Body insected and covered with tubercles very much as in wingless radici- 
cola torm of vastatrix, but with an additional pair on the head, and those on the seventh 
abdominal joint always distinct. These tubercles concolorous with the body, fleshy, 
more or less elongate—from 1-12-1-6 the width of middle body—and surmounted at 
tip with a short, dark hair. The anterior turbercles longest; the lateral outline show- 
ing a series uf thirty-six such tubercles, nearly equidistant, springing at about right 
angles from surface. The intermediate dark points, on thoracic insections, also as im 
vastatrix. Antenne precisely as in vastatriz. Legs with the ends of tibiz more 
swollen, and the claws more prominent. Venter, with a dusky tubercle just inside 
each coxa. Pupa, (Fig. 18, a) with the tubercles prominent, and the pale mesothoracie 
portion occupying more of the body. Winged insect, (Fig. 18, 6) with the dark meso- 
thoracic band much as in vastatricv; the wings more slender and somewhat more 
fuliginous, with the costal angle more produced and blunt, and the hook larger on 
secondaries; the antenn (Fig. 18, c) with the third joint and the horny parts propor- 
tionally longer. Also presenting two forms of body and wing as in vastatrix, the un- 
doubted Q’s also much the more numerous. Newly-hatched larva smooth, with dark 
limbs and eyes, the tubercles increasing with each molt, and sometimes noticeable 
before the first. 

The species is less prolific, and the eggs proportionally larger, than in vastatriv, 
but in the tarsal characters of the young and more mature individuals, andin all other 
features not mentioned, there is perfect correspondence. The tubercles, as already in- 
dicated, are very variable in size. Numerous specimens examined. 


(26) I have such faith in the unity of habit and unity of biological traits in the 
same genus, that I fully expect that future inquiry will show that the European Oak 
Phylloxera has a similar winter habit, and that the apterous and mouthless sexual in- 
dividuals discovered by Balbiani, in the European species, exist in ours; and the same 
argument will apply to the Grape Phylloxera. What is clear, however, for the two 
species here treated of, is, that the solitary and fecundated egg, if it occurs, is not neces- 
sarily hibernal. ‘The production of these sexed individuals may form a definite phase 
in the annual development of either species; but as the number of viviparous parthe- 
nogenetic generations, and the production of eggs in the true Aphides, are known to 
depend more on temperature and external conditions than on any definite biological 
inherency, I strongly suspect that the same will hold true of Phylloxera; and that the 
sexed individuals, while produced mostly in the fall, may also be produced at other 
seasons ; further, that the young from the impregnated eggs will differ in nowise from 
those trom the unimpregnated, except in their greater vigor and fertility. 
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One fact, which is not now interpretable, but may have a significance in future, 
I feel constrained to record in this connection. If is that, in examining vastatrix, I 
have occasionally met with degraded Q2’s (, form of radicicola) in which the abdomen, 
instead of containing numerous small ova, was well-nigh filled with a single much 
larger egg. Every observed fact leads to others yet unknown and unsuspected; and 
the full history of Phylloxera has yet to be written! 


THE BLUE CATERPILLARS OF THE VINE. 


Having treated, disconnectedly, in my first three Reports of cer- 
tain caterpillars, with zebra-like markings, which depredate on the 
Grape-vine, and which, from their bluish general appearance, are pop- 
ularly designated “ blue-caterpillars,” it will be well to bring them 
together in one article, illustrating their distinguishing characteris- 
tics, and correcting all previous error or confusion. ‘This is the more 
necessary, as our ability to counterwork their injuries depends some- 
what on our being able to distinguish between them. 

There are four distinct species of moths, whose larva, in form and 
marking, all bear a striking resemblance to each other; three of 
which, and perhaps all four, feed on the Vine. We have— 


1. THE GRAPE-VINE EPIMENIS—Psychomorpha epimenis, Drury. 


(Ord. LeEPprporTERA ; Fam. ZYG-ENID ©.) 
[ Fig. 20.] [Fig. 21.] 
This is a_ half-looperg 
Pha eee when young. It works 
: RST INES mostly in the spring 
“3 ‘in the terminal buds, 

Pexonouonnms srawpsie—1, larva; d, on, Grawing the leaves to- “sis:—Aaie moth. 

hump on joint 11. ye “gether by a few weak silken threads. 
It always lives hidden within a sort of hollow ball made of leaves thus 
drawn together. It quits feeding by the end of May; bores into wood 
or other sufficiently soft substance at hand, neatly covering up its 
retreat; remains hidden asachrysalis till the next spring, when it 
issues as a moth (Fig. 21), of a velvety-black color, conspicuously 
marked with white and brick-red. It is distinguished by having only 
four transverse black stripes to each joint, the intermediate space: 
white (Fig. 20.) I have found it much more common than the others. 
in St. Louis county. On the authority of Mr. Abbot, this species feeds 
also on the wild Trumpet Creeper (Bignonio radicans). For the 
entomological reader, I repeat, with little alteration, the description. 
already published : 
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PsYCHOMORPHA EPIMENIS, Drury—Larva.—General appearance bluish. The 
-ground-color is, however, pure white, and the apparent bluish cast is entirely owing to 
the ocular delusion produced by the white with the transverse black bands as in Alypia 
—-ectomaculata. Transversely banded with four black stripes to each joint, the third and 
fourth being usually rather wider apart than the other two, and diverging at the lower 
sides, where they make room for two more or less conspicuous dark spots placed one 
below the other; the third on some of the middle joints is frequently broken, with an 
anterior curve, just above stigmata, and on joints 2 and 3 it is twice as thick as the rest. 
Cervical shield, hump on joint 11, anal plate, legs and venter, dull pale orange. Joint 1 
with about 14 large shiny piliferous black spots, 8 of which form two rows on the cervi- 
cal shield (those in the anterior row being largest and farthest apart,) and six of which 
are lateral, namely, three each side, with more or less distinct dusky marks between 
and in front of them. The spots on the hump are usually placed as at Figure 20, c, but 
vary very much, though the four principal ones on the top are generally placed in a 
square. The anal plate is marked with 8 such spots, very much as in the cervical 
shield, but smaller. The tips of the thoracie legs are black, and the other legs and 
venter are also spotted. Head gamboge-yellow, inclining to orange, with 8 principal 
and other minor black piliferous spots. The ordinary piliferous spots are small, and 
except two dorsal ones which are in the white space between the second and third 
bands, they are not easily detected. There are a fw very minute pale lateral specks in 
the first and second pale bands. The hairs are pale and not generally longer than the 
spots from which they originate. The stigmata are also quite small andround. Venter 
pale, with dark mottlings and rows of spots on the leg joints. The abdominal prolegs 
«decrease in size from the last to the first pair, and the larva curves the thoracic 
joints and is a half-looper, especially when young. Average length about one inch. 
Described from numerous specimens. 

Chrysalis.—Average length 0.37 inch; reddish-brown ; rugose, especially on dor- 
‘sum of abdominal joints, but distinguished principally by the truncated apex, which 
has a large horizontally-compressed, ear-like, horny projection at each upper and 
outer edge.—3rd Rep. p. 64. 


2. THE BEAUTIFUL WOOD NYMPH—Eudryas grata, Fabr. 
(Ord. LerrporpTERA; Fam. ZYG NID.) 


This worm (Fig. 22, a) may atonce be distinguished from the fore- 
going by having six black stripes to each joint (>) instead of four, by 
[Fig. 22. the ground-color being slightly bluish, 

¢ the middle of each joint being orange, 

and the black spots being more nu- 
merous. It feeds on the Virginia 
XK Creeper as well as on the Grape-vine, 
oN RED hiding on the underside of the leaves 
: when at rest, but not drawing them 
e, f, top and side views of egg. of Mr. G. J. Bowles, of Quebec, Mr. 
William Saunders, of London, Ont., gives, also, as one of its food- 
plants, the Hop-vine.* It is most numerous in late summer and in fall 






a. 





*First Ann. Rep. on the Noxious Ins. of Ont., p. 160. 
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when the Epimenis is never seen; and though it may be single- 
' brooded in the more northern States, there are two broods with us, 
the moths from the first brood of worms frequently appearing twelve 
days after pupation. When at rest this worm depresses the head and 

es ol raises the fore body, Sphinx-like, and, in 
) order to transform, it also bores into wood 
yf and other like substances, though this 
habit seems not to be as inveterate in it 
as in the Epimenis, as Harris states that 
it burrows a few inches below the surface 
of the ground and there transforms with- 

EupryAs GRATA—Female Moth. out forming a Cocoon. 

The moth (Fig. 25) has the front wings milk-white, broadly bor- 
dered and marked with rust-brown and olive-green; the hind wings 
nankeen-yellow, broadly marked, more or less, with pale brown on 
the hind border. It is seldom seen with us till May, and is most com- 
mon in July and August. 

The eggs of this insect (Fig. 22 e, #, the adjacent outlines showing 
natural size) are of curious shape and beautiful structure, and are laid 
singly or in little groups. They are flattened like the fruit of the com- 
mon Mallow (J/a/va), and beautifully sculptured with radiating ribs 
and delicate transverse lines, the color being faint greenish-yellow, 
with a crenate black circle near the border. My figures are drawn 
mostly from memory and from notes made while with my friend, 
Mr. Saunders, who obtained them from the moth in July, 1870. This 
species is less common with us than the preceding, and seems to flour- 
ish best in more northern latitudes. 





Eupryas GRAtTA—Egg.—F lattened, the periphery quite circular: diameter 0.035 
inch; thickness not more than } the diameter. A central cell bordered with dusky, 
and surrounded with a ring of smaller cells, from which radiate about 30 series of cells, 
more perfect near the center, and only forming parallel crescents toward the border, 
which is well defined by a crenate black rim; the sides bulging out more or less be- 
yond this rim. Color translucent-yellow. 

Larva.— Average length 1.50 inch. The ground-color more or less bluish ; in last 
stage and full grown specimens, quite bluish. Six black, irregular, transverse stripes 
to each joint, and about 18 piliferous spots, 6 supra- and 6 each side, sub-stigmatal—all 
except that just behind stigmata and another above prolegs, more or less connected 
with the two middle dark stripes; several additional black specks; the two middle 
Stripes farthest apart and the space between them orange. Head yellow with 9 black 
piliferous spots to each cheek (6 around ocelli and three above), the upper one accom- 
panied behind by one or two black specks; also6 such spots in pairs around epistomal 
suture, the upper and lower pairs more or less confluent ; there are also 2 spots on la- 
bium ; 2 on mentum; 2 on the cardinal piece of maxillee, and several on the legs. On 
the cervical shield they are arranged as at c, and on the posterior hump as at d. Black 
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stripes varying much in thickness, and the spots in size and conspicuity. The orange 
frequently quite deep, inclining to fulvous. The hairs from some of the spots quite ob- 
solete, and not generally longer than the width of the orange bands. When young the 
color is pale yellowish-green, with no black bands and no spots on the head. These 
subsequently appear, and are, with the venter, at first vinous-brown, and only in the 
last stage are they pure black. It spins a web, especially when young. 

Described from many specimens found feeding on Ampelopsis, and from others 
found feeding on Vitis by Mr. Wm. Saunders and Mr. J. R. Muhleman. 

The description in Packard’s Guide (p. 282) must, I think, have been made from 
some other larva, as there is nothing approaching “ fascicles of hairs”’ in grata. 

Chrysalis.—Dark brown, finely granulated. “‘ Fifth to seventh rings of abdomen 
separated by deep sutures, while the surface of each ring is flat, not convex, with two 
rows of small teeth ; lower down on the sides of the body are four tubercles, being the 
remnants of the two middle pairs of prop legs. The remaining rings are less angu- 
jated. The tip of the abdomen is obtusely conical, ending in four tubercles, the pair 
above long and truncate, those below broad and short. On the under side are two 
minute approximate tubercles.”—Packard. 


3. THE PEARL WOOD NYMPH—Eudryas unio, Hiibner. 
(Ord. Leriporrera; Fam. ZyGNID®.) 


[Fig. 24] As was longago remarked by Dr. Fitch, this 
Ge; worm so closely resembles that of the Beauti- 

ful Wood Nymph “that we know not yet 

whether there are any distinguishing charac- 

ters between them.” Suchis actually the case ; 

HUDRYAA UNIO:_Male moth, @nd it is difficult if not impossible, tojdeter 
mine the species in the larva state. Dr. LeBaron* has attempted to do 
so; but it is very evident that he has mistaken for this larva that of 
Psychomorpha epimenis, which I once thought there was reason to 
believe was wnio Lhave not seen living specimens, but upon compar 
ing with grata two alcoholic specimens kindly loaned for the purpose 
by Mr. J. A. Lintner, of Albany, N.Y., who found them feeding on Zpz- 
lobium coloratum,1 can discover nothing which will enable us with 
certainty to distinguish the two species, unless itis the smaller size, the 
lesser prominence of the hump, and greater paleness medio-ventrally, 
in unio. Mr. Lintner informs me that he thinks he could distinguish 
this last by the heavier markings in black (broader bands and larger 
spots) and especially by a blackish shade over the prolegs. But none 
of these characters, unless it be the lesser size of the hump, are suf- 
ficiently constant to be of any distinguishing value; for as, in grata, 
they vary in different individuals and according to age, they will 
doubtless be found to vary in a similar manner in wnto; and I have 








* Prairie Farmer. June 8, 1871, snd Aug, 2, 1873. 
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specimens of grata with the black markings and the shade over the 
prolegs, caused by the greater heaviness of these markings in that 
region, fully as heavy as in the two specimens of wnio examined. 

The grape-feeding habit of this larva rests solely on the authority 
of Dr. Fitch, who probably reared it from this plant. But unless he 
did so, it is possible that it never touches the Grape-vine, though so 
closely allied to grata. If the Doctor did not so completely shut him- 
self out from the entomological world, such questions as these might 
be at once settled; but my own experience is that one might as well 
try to turn stones into bread as to get a written word from the former 
State entomologist of New York. The “Hpilobium coloratum on which 
Mr. Lintner found it feeding is the only species of its genus that grows 
with us. The larve reared by Mr. Lintner buried themselves in the 
sand, in which were stuck their food-plant; but it is not improbable 
that this was an exceptional mode of pupating,; consequent upon the 
circumstances, just as grata has pupated with me without any cover- 

- ing, or in silk-fastened leaves, when it could get nothing soft to eat 
into. 

The moth (Fig. 24), with us is about as common as the Beautiful 
Wood Nymph, from which it differs principally in its somewhat smaller 
size, the paler color of brown markings; the inner edge of the brown 
border of front wings being wavy instead of straight, and the border 
of hind wings extending to the costa, instead of fading off about half 
way to it. On the under side, also, the marginal bands reappear, 
whereas in grata they are seldom more than indicated near the apex 
of front wings. Typical specimens of the two species are readily 
distinguished from each other; but with sufficient material, the dis- 
tinguishing characters, whether as regards size, color or pattern, are 
found to be inconstant; and the two species really approach each 
other through connecting individuals, in such a manner as not only to 
speak most eloquently of a common origin, but .to betoken recent 
differentiation, and to render it doubtful whether they have yet be- 
come sufficiently separated to be ranked as good species, according 
to the criterion of inability to cross and produce fertile offspring. The 
only other species (?) of the genus is one recently described as drevi- 
pennis by Mr. Stretch* from a headless and otherwise imperfect speci- 
men found in California. Itis distinguished principally by its broader 
and shorter wings, but otherwise combines the characters of the two 
better known species, the discal spot on the upper surface of the 
secondaries which Mr. Stretch seems to think peculiar to it, occurring 
in grata as it is found in Missouri, and sometimes being quite appa- 





* Wustr. of the Zygenide and Bombycide of N, A. by Rich. H. Stretch, T, 151. 
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rent in wnzo. I have little faith in species based on such slight differ- 
ences and scanty material, where its congeners are known to differ so 
much; and am a little surprised that a species should so be made by 
one who has shown that he fully appreciates the variation that spe- 
cies are subject to, and who has even ventured much farther in sinking 
species than I have thought proper to, by merging Callimorpa fulvi- 
costa Clem., with C.. Leconted Boisd. * 

Mr. John Kirkpatrick of Cleveland, Ohio,+ has reared the moth 
from larve and chrysalides found in dead stems of the Swamp Rose- 
mallow (/Zibiscus militaris), and gives a description of the larva from 
specimens which had already buried themselves, ana which is, conse- 
quently, quite misleading, as most larvee change much in appearance 
after concealment prior to pupating. He gives no proof that they fed 
on the mallows, and as he expressly states that there were thousands 
of grape-vines within easy reach, it is probable that the worms, after 
quitting the vines, sought the [/ibzscuws stems, simply for purposes of 
transformation, in accordance with their peculiar boring habit at this - 
time. 

In the moth state, both species of Kudryas rest during the day on 
the under-side of the leaves, with the wings closed roof-fashion over 
the back, and the heavily tufted front legs stretched forward. In this 
position they bear a close resemblance to a bit of bird-dung. 


Eupryas unro—Larva.—Since the above was written, Mr. Lintner has favored 
me with advance sheets of an article “On the Larva of Eudryas unio Hiibn. and allied 
Forms,”’{ from which I quote the following detailed description of the larva : 


Head rounded, its diameter somewhat exceeding one-half that of the body, orange 
with black spots, of which there is an oblong one near the base of the clypeus, two 
semi-ellipsoidal ones surmounting its apex and a small quadrangular one on each side ; 
a perpendicular row of five spots on each side of the clypeus, of which the second 
superior one is the largest, a spot above the ocelli, and a row of three behind them. 
Body tapering regularly toward the head, from the eleventh segment, which is elevated 
inahump. First segment white, with two transverse bands of black spots, and with 
two black bands only seen when extended. The abdominal segments have each three 
white and: three black bands on each side of a central orange band. The orange band 
is the broadest; it is marked dorsally on its anterior margin by two transversely 
elongated black spots resting on the black line margining it, and laterally by two gemi- 
nate similar ones, of which the upper is the larger and the lower embraces the stigma ; 
behind the lower margin of the stigmatic spot, centrally on the band, is a small rounded 
black tubercle bearing a short hair; on the posterior margin of the band, resting on 
the bordering black line, are two subdorsal semi-elliptical black spots, forming with 
the two anterior spots a ‘‘trapezoid;’’ between these subdorsal spots are two or four 
black points, of which the two interior sometimes assume the form of a ‘‘dove-tail”” 
medial process of the black band; the orange band extends downward to the black 
bases of the prolegs, midway between which and the stigmata, on or in range with 
the third black band, is an elongated hair-bearing black spot, and posteriorly another 
similar one, lower and running into the black bordering the prolegs. The white band 
preceding the orange is interrupted or greatly contracted on the medial line by an en- 
largement of the black band anterior to it, and is marked with a small piliferous black 
dot in front of the stigma. On the second and third segments the orange band is 
marked with a row of eight spots, of which the six superior are located in the middle 








*Illustr. of the Zygenide and Bombycide of N. A., I, p. 287. 
+ Ohio Farmer, Feb. 8, 1868. 
t Entomological Contributions, No. IIT, in 26th Rep., N. Y. St. Cab. Nat Hist., pp 117-24. 
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of the band, and the two inferior coalesce with the black band margining it behind. 
On the eleventh segment the trapezoidal fuscous spots are of a well-defined oval form ; 
above the stigma is another similar spot. On the twelfth segment the corresponding 
spots are round, and the trapezoid has its broadest side in front. The anal shield bears 
two spots centrally and five marginal ones, of which the medial one is elongated. On 
the sides of the larva a yellowish shade rests on the incisures. Ventrally, white and 
black interrupted bandings are observable on the abdominal segments when extended ; 
the thoracic¢ region is almost wholly white; on segments four and five the orange band 
is continued beneath, inclosing on the former four and on the latter six rounded black 
spots. The legs are dull yellow, tipped or edged on the two joints with black, and 
dotted with black interiorly. The prolegs are dull yellow, with a velvety black base, 
and with two lateral lines and three black spots (one small); the terminal pair have a 
black line outwardly and a cluster of black spots behind, which, as well as all of the 
black spots noticed in the above description, are piliferous, having the hair somewhat 
longer and stouter than in grata. 

Length of the mature larva one inch and one-eighth ; diameter three-sixteenths of 
an inch. 


Mr. Lintner then quotes me as writing to him that I iind the ‘two species abso- 
lutely undistinguishable,”’ (my friend has here done me injustice by omitting the qual- 
ifications, for what I did write was essentially what Lhave said above, making reference 
to the smaller hump and smaller size), and then makes out the following list of differ- 
ences: 


Contracted by their preservation in alcohol, the two wvio larve average in length 
1,05 in.; the six grata 1.29 in. They differ in form, in that the latter presents much the 
more prominent hump on the penultimate segment, and is angulated at that point toa 
degree that were it a vertebrate, it would suggest the idea of its terminal portion drag- 
ging from haying been broken at that point; in wnio the hump is moderate, and the 
peculiar angulated form, well represented in the figure, is not seen. 

Unio is the more heavily marked with black, both in its bands and spots. In none 
of the examples of grata are the black bands broader than one-half the width of the in- 
tervening white ones, while in one wnio their average width is nearly double that of the 
white. The spots on the head are the same in position in both species, but are smaller 
in grata. In that species there are usually two distinct piliferous spots on the base of 
the clypeus; in two of my examples these are confluent, running together by slender 
projections in a broad V-form; in wnio the two are united as a band across the clypeus. 
In unio a black spot, broadly rounded beneath, following the curved line of the ocelli, 
and tapering to a point above, incloses the four superior ocelli; this is not present in 
grata, but in two examples some of the ocelli are indistinctly annulated with black. 

At c, in Fig. 5, [see 22], the spots on the collar of grata are faithfully represented 
in position, but their size might have been slightly enlarged. In wnio, the four-spots of 
the anterior row are separate, but those of the posterior row, from their greater size as 
compared with grata, are confluent, except the two medial ones; in grata, these spots 
are separated by spaces varying from one diameter of a spot to two and one-half diame- 
‘ters. 

The spots on the caudal hump of grata, shown at d, in the figure, are isolated, 
ean unio those in each row are connected by the black band to which they are 
united. 

Similar comparisons might be instituted of all the other spots of the two species, 
but the above may indicate their differences. The feature which should serve better 
than any other to distinguish wo, is the blackish coloring (its outline not permitting 
its designation as a stripe), above the prolegs and continued on the two following seg- 
ments, the three piliferous spots above the prolegs being connected with it; this is en- 
tirely wanting in grata. It results, apparently, from the increasing breadth and coales- 
cence of the black bands as they descend to the ventral region. In one of the examples, 
the ventral region of the proleg segments is essentially blackish, which feature was 
also abserved in a number of the living larvae, according to my recollection and that 
of Mr. Meske, who also collected the larve and bred from them several imagines. 

The differential features above indicated are not entitled to the reliability that 
would attach to them, were‘they drawn from living examples; but shovld they prove 
to be sustained by future observations, there need be no necessity of failing in the de- 
termination of these species, when either may clance to be collected. 


After all these minutiw, I find no reason to change the opinion I have expressed 
above, and unless the relative smallness of the anal hump (and the difference in this 
respect is not so very striking) prove a constant and reliable criterion, he would be rash 
who would decide whether a single larva brought to him, without knowledge of its age 


94 SIXTH ANNUAL REPORT 





or food-plant, were grata or wnio—and “ distinguishable ’’ to me means the ability so to 
do. I have long since learned to value a short and comprehensive description, which 
covers the characters of many specimens, above one which deals too much in variable 
details of fewer specimens. As already stated, the spots and stripes are so variable in 
grata that individuiuls placed alongside of the two wnio larvee, loaned me, were abso- 
lutely undistinguishable in these respects, and answer, in every point, to Mr. Lintner’s 
description of wnio. Size, while specifically a good criterion in full grown specimens, 
even where the difference is no greater than in these two species, is of little value in dis- 
tinguishing individuals, as 1 have a captured unio imago larger than some gratas. 
Length of hairs from the black spots.is likewise of no value whatever, as the relative 
length is the same in the two species. Indeed the length of these hairs alone would not 
distinguish Euvdryas from Alypia, for while those of the latter are longer in the young 
larva, they are as described further on, when it is full grown. There consequently 
remain no constant differences between the larve of grata and wnio, except the 
smaller anal hump, the lateral yellowish shade which “rests on the incisures,’’ as 
described by Mr. Lintner, but which I did not notice in the alcoholic specimens, and 
the greater paleness medio-ventrally in the latter. 

Unless, therefore, the living wnio larva presents characteristics not noticeable in 
the alcoholic specimens, [ would not undertake to specifically determine an individual 
with any confidence, however easily and confidently the two may be distinguished 
when full grown and in large numbers on their respective plants. 


4. THE EIGHT-SPOTTED FORESTER—Alypia oetomaculata, Fabr. 
(Ord. LEriporrEra ; Fam. ZYGENID#.) 


[Fig 25.] This worm (Fig. 25, a) though resembling 
: the two preceding in being marked with 
orange bands across the middle of the 
joints, may be at once distinguished by 
having eight (Fig. 25, 6,) instead of six 
black stripes to the joint, and by having a 
series of lateral white sub-stigmatic spots. 


ALYPIA OCTOMACULATA!—Larva.—Average length, 
when full grown, 1.30 inch. Of same form as Hu- 
Ag dryas. Ground color white, marked transversely 

ae with 8 black stripes to each point, and a broader 
ALYPIA OCTOMACULATA:—a, larva; b, orange band, bounded by the two middle stripes, 
enlarged joint, side view; c, fe- : c : E 
male moth. which are generally interrupted ; orange band faint 
on joints 2 and 3, or sometimes quite obsolete; conspicuous on 4 and 11; uniform on 
intermediate joints. In the middle joints each orange band contains eight black coni- 
cal, elevated spots, arranged in two rows, each spot giving rise to a white hair, seldom 
longer than the width of the band. These spots are arranged as in the enlarged sec- 
tion shown in the engraving (Fig. 25, b,) namely, four on each side, as follows: the 
upper one on the anterior border of the orange band, the second on its posterior bor- 
der, the third just above the spiracle on its anterior border—each of the three interrupt- 
ing one of the transverse black lines—and the fourth, which is smaller, just behind the 
spiracle. The anterior dorsal spots on joints 4,5 and 6, and the posterior ones on 11, 
considerably larger than the rest. Head and cervical shield, shiny, deep orange, with 
black piliferous spots. Venter black, slightly variegated with bluish-white, and with 
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the orange band extending across the legless joints. Legs black, false legs with 
two black spots on an orange ground, at their outer base. A lateral white wavy band, 
obsolete on the thoracic joints, and most conspicuous on 10 and 11, running just below 
the spiracles, and interrupted by the transverse orange band, and sometimes obsolete 
in front of it. 

Five specimens examined, taken onVitis. Harris (Correspondence, p. 286) enume- 
rates only 6 black stripes between the orange bands, as he did not count the two bor- 
dering the same. When young this worm is whitish with brown transverse lines, the 
colors not contrasting so strongly as in the more mature individuals, though the black 
spots are relatively more conspicuous and the hairs springing from them longer. 


In habit this worm is much like the Beautiful Wood Nym ph, and 
like it there are two broods each year, and Maj. J. R. Muhleman of 
Woodburn, Ills., informs me that in 1870 he obtained a third. 

This larva transforms to chrysalis within a very slight cocoon 
formed without silk, upon or just below the surface of the earth, and 
issues soon after as a very beautiful moth of a deep blue-black color, 
with orange chanks, yellow shoulder pieces, each of the front wings 
with two large, light yellow spots, and each of the hind wings with 
two white ones. The illustration (Fig. 55, ¢) represents the female, 
and the male differs from her in having the wing spots larger, and in 
having a conspicuous white mark along the top of his narrower ab- 
domen. 

This insect is more common with us than in the New England 
States. I have found it on the Concord, Taylor and Wild rzparia, 
but on no other genus of plants. Itis sometimes extremely abun- 
dant; and Mr. T. A. Gates, of Massilon, Iowa, suffered much, last fall, 
from the depredations of a worm determined as this species by Dr. Le 
Baron. 


SUMMARY. 


We thus have at least three, and probably four distinct grape-vine 
worms which, while they belong to three distinct genera, are yet of 
the same family, and so closely resemble each other in general ap- 
pearance that none but the practiced entomologist would be likely to 
distinguish between them. No.1(Psychomorpha epimenis) is the 
smallest species, has no orange bands in the middle of the body, and 
but four black transverse stripes, to each joint, on a white ground. 
It is our commonest speciest, is single-brooded, and found only in 
spring. No.2 (Hudryas grata),and No.3 (2. unio) are not easily 
distinguishable except in the average larger size and comparatively 
larger hump of the former; but are easily separated from the others 
‘by having szv transverse black stripes to the joint, on a bluish-white 
ground. They are seldom abundant in Missouri, being more at home 
farther north, and are most abundant in late summer and fall, as there is 
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more than one annual brood. No. 4 (Alypia octomaculata) has eight 
black stripes to each joint, and a series of white patches to each side. 
It is sometimes quite abundant and injurious, and most so in the fall, 
being double-brooded. Nos. 1, 2, and probably 3, all have an inveter- 
ate habit of boring into wood, and other like substances, to pupate. 
Hence, broken corn-cobs, or pieces of wood, scattered around the base 
of the vines, may be used as traps to allure them. For No. 1, such 
traps need be collected and burned but once a year. For Nos, 2 and 
3 they should be collected during summer, soon after the worms dis- 
appear. Cleanliness in the vineyard will greatly assist in preventing 
their injuries. With No.4, which is not known to have this boring 
habit, the ordinary modes of destruction in the case of leaf-feeding 
larve can alone be relied on. 

Mr. Saunders has reared what he takes to be the Red-tailed Tach- 
ina-fly (2nd Rep., Fig. 17) from No. 2. Beyond this, no parasites are 
‘known to prey upon them, though I have found lady-bird larve de- 
vouring No. 1. 


THE RED-LEGGED HAM-BEETLE—Corynetes rutipes (Fabr). 
| (Ord. COLEOPTERA; Fam. CLERID&). 


ny I thus popularly designate a 
~ beetle which, from the great in- 
jury it causes to cured hams, has 
~\. well earned the title. Its larva, 
, from the paper-like cocoon which 
oa RUFIPES :—d, larva; b, pupa; c, cocoons It forms, is known to the trade by 
Tess 9, Be ene ob er ee eae the name of “ paper-worm,” and 
there is a very strong impression among those who know more of 
curing hams than of natural history, that the worm is generated by 
the rotting of the paper in which the ham is wrapped, and that it is 
consequently, in a great measure, due to an inferior quality of paper. 
The insect has acquired more than ordinary importance during 
the past year, from the fact that it was the cause of an interesting suit 
for damages which was arbitrated before the Chamber of Commerce 
of Cincinnati, in favor of the defendants. Samuel Davis, Jr., & Co., 
of that city, sold a large lot of hams to 8. S. Pierce & Co., of Boston, 
and the latter, finding most of them injured by the “ paper-worm,” 
made reclamation on the sellers for damages. The defendants ob- 
jected on the ground that the hams had been injured while in posses- 
sion of the purchasers. 
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I append the following statement of facts as communicated to 
me by the Messrs. S.S. Pierce & Co., through their attorney, W. L. 
Pierce: 


G ¥. Riny, Hso., St. Louis, Mo.—Dear Sir: 


Twenty tes. of hams, which we received from Messrs. 8. Davis, Jr., 
& Co., during the months of April and May, 1873, were well cared for, 
in the best manner possible, by being taken from the cask and hung 
up in our loft, which for fifteen years past has been used for the same 
purpose. We had no occasion to use any of the hams until the fol- 
lowing August, when they were found to be full of worms. We at 
once made claim on the packers, but could get no satisfaction what- 
ever. Several modes of settling the question were proposed, and at 
last it was agreed to leave it to referees. Before making our state- 
ment, we had the hams examined by two of our most eminent pack- 
ers, who gave their opinion in writing; and also Messrs. Goulard, 
Smith & Co., the regular ham examiners appointed by the Boston 
Board of Trade. Mr. Baldwin, one of the above gentlemen, stated 
that whereas Messrs. S. Davis, Jr., & Co. had previously used manilla 
paper in bagging their hams, they now use husk paper, which is very 
likely to contain the germ from which the worm is bred. You will 
probably know how tar the statement is correct. The arbitration 
committee which decided the question was composed of ham-packers, 
all doing business in Cincinnati, and they probably found it impossi- 
ble to decide a question against a fellow-tradesman, especially as such 
decision might at some future time be used against themselves. At 
all events, the question was not fully considered, for, instead of de- 
ciding a simple case upon its merits, they made it very complex by 
discussing points which had no particular bearing on this case, as the 
following extract from their decision will show: 

“Tt being in evidence that the hams were in good condition when 
shipped from Cincinnati, and in apparent good condition on arrival in 
Boston in May and June; the delay of examination of the hams until 
August, and the well-known fact to the trade that a warm, damp at- 
mosphere and want of free circulation of air on the hams will produce 
or generate the wormin light-salted 8S. C. hams; the question whether 
the worms are generated from the seed deposited during the process 
of curing or not is a question of doubt to the trade, and has not been 
settled to the satisfaction of parties at variance.” 

Please to remember that it had been particularly stated that the 


hams were hung in a cool, dry atmosphere, where there was free cir-. 


culation of air; also that the hams were hanging in the same place 
awaiting the decision of the arbitration, and outwardly to all appear- 
ance in as perfect condition as when they left Cincinnati. We should 
like to ask you privately what is the use of bagging and painting 
hams unless to protect the meat from being fly-blown; also, if the fly 
can penetrate the outside wrappers of painted canvas and paper. 
Having pledged ourselves to abide by the decision of the arbitra- 
tion, we were bound to hold our peace, although, in our judgment, 
had the merits of the case been fully discussed, and evidence been 
taken touching every point of the same, and prejudice of location 
been avoided, a different result would have been obtained. * * 


It is surprising that the parties in dispute in such a case seldom 
think of seeking competent scientific as well as legal advice. A lit- 
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tle entomological knowledge would have thrown a flood of light on 
the subject, and, from all I can gather through correspondence, would 
have entirely changed the verdict: for the idea of conditions of atmos- 
phere, or of the meat generating the worms, is simply absurd. Judg- 
ing from descriptions, the “ paper-worm ” figured most in the injury 
referred to, and as its natural history,as here detailed, will show, if 
the Boston firm could prove that the hams had been well cared for, 
and the covering kept intact while in its possession, there was but 
one legitimate conclusion, viz.: that the ova were deposited, and the 
injury, therefore, done in germ, before the meat left Cincinnati. Of 
course, in such a case, the parties run the risk of getting poor ento- 
mological advice, as they do of getting poor legal advice, for there 
are quacks in all professions; but itis no more difficult to discrimi- 
nate in the one case than in the other, and even a poor entomologist 
would be apt to throw more light on such a subject than the best of 
lawyers. 

A somewhat similar and very interesting case, where scientific 
knowledge was called into play, lately came before a jury at Norris- 
town, Pennsylvania. The question was as to whether the trunk of a 
tree can elongate afterit has once formed? Botanical science (and 
the experience of surveyors and others who have good opportunity 
of judging confirms its truth) says emphatically, no, because the cell 
once formed does not elongate or change, and such elongation is im- 
possible, however much the external morphological features of tree- 
growth may make it appear to take place on a superficial view. Yet, 
in this case, the jury decided, from the evidence brought forward, that 
apeg ina certain buttonwood tree had been raised 4 inches in 48 
years, and condemned botanical science as wrong. But science does 
not say that the trunk of a tree may not be raised. On the contrary, 
a pretty thorough discussion of the matter, brought out by the above 
case, and much of it in the columns of the V. Y. Tribune, elicited 
the fact that there are at least three ways in which such a peg may 
be elevated; but they are all mechanical, and not by the elongation 
of the trunk: ist. There is such power in cell-growth that the en- 
largement of the roots on a rock surface acts with such force against 
the rock as to gradually lift the tree. 2d. Frost exercises a lifting 
power on the largest trees, on the same principle that it draws clover 
and other plants out of the ground, and brings stones to the surface, 
viz.: by expanding and thus lifting the soil, and vegetation with it: in 
thawing, the water carries earth under the lifted roots, which prevents 
their sinking fully to their former place: such action is naturally most 
apparent on trees in exposed places, and not anchored by deep tap- 
roots. 3d. Ifa peg is driven into a tree at an acute instead of a right 
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angle, the annual growth around it will gradually approach nearer 
to the top of the peg, which, thus getting shorter, also has its base at 
the juncture with the tree proportionally elevated. Now the botan- 
ist who would have decided that such a peg could not be elevated, 
would have been simply unscientific, and as wide of the mark as was 
the jury in condemning botanical science. Science is the correct in- 
terpretation of Nature’s truths, and the false reading of them is spuri- 
ous science, and should never be dignified with more than the name 
of theory, which—excellent in its place—must not be confounded with 
demonstrable fact. 

In the year 1871, and previously, Francis Whittaker & Sons, St. 
Louis, of sugar-cured ham celebrity, suffered serious loss in the in- 
jury done by this insect. Being summoned, in 1871, to visit their large 
establishment to investigate the habits of the worm which caused 
them so much trouble, I was soon able to propose a remedy which has 
proved effectual and satisfactory. About the middle of May the pa- 
rent beetle (Fig. 26, ¢) first makesitsappearance. Itis of a steel-blue 
color, with the legs and base of antennex red-brown, and, to the naked 
eye, it appears smooth and metallic, though, in reality, evenly punc- 
tate and slightly pubescent, (d). It may be found about almost any 
dead animal matter in field or wood; but a city life seems to possess 
decided attractions in its complex and beautifully faceted eyes. In 
the establishment of Messrs. Whittaker & Sons, wherever the female 
can find an exposed piece of ham, there she takes good care to con- 
sign a number of her eggs. These eggs are 0.04 inch long, five times 
as long as wide, and slightly narrower at one end than the other. In 
a very few days there hatch from these eggs minute white larve, 
with brown heads, a black spot on the first and last joints, and two 
small hooks or tubercles at the tip of the body. These grow apace, 
burrowing in the fatty matter next the rind, and especially congre- 
gating in the hollow of the bone at the butt end of the ham. With 
age, this larva becomes darker, and when full-grown, (Fig. 26, a), is 
grayish-white, with a series of brown patches superiorly. 

When about to transform, this larva gnaws its way into the more 
fibrous parts of the meat, or into more solid substances, as wood, etc., 
and makes for itself a white cocoon (Fig. 26, ¢), of a glistening paper- 
like substance, not spun from a spinneret as with most insects, but 
disgorged or spit out in little globules from the mouth. Each globule 
retains its form in drying, so that the outside of the cocoon usually 
appears granulated, though the inside is rendered smooth by the 
continual movements of the animal. 

The pupa (Fig. 26,4), which has two large tapering fleshy processes 
at the tip of the body, is at first whitish, but the abdomen soon be- 
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comes deep bluish, in strong contrast with the wing-sheaths and fore 
part of body, which remain white. : 

This insect attacks more particularly such hams as have been 
injured by over-heating in the curing room or by exposure to sun and 
rain. It is also attracted by the fatty secretion orslime which appears 
on the outside of such hams as have been left toolong to lie ina pile; 
but it never seems to deposit eggs, or the young hatching from them 
fail to reach the meat, except where the covering is cracked or worn 
away, and the ham left in a measure exposed. 

The sugar-cured hams are first wrapped in brown paper, then sewed 
up in canvas, and finally dipped in a mixture of flour, water, a little 
glue and chrome-yellow, and sometimes barytes or ‘‘ heavy spar.” They 
are then hung up by the butt end. The coating is sufficient to protect 
them from depredators, if thoroughly applied, and if it entirely fills 
up all the interstices of the canvas. I found that the principal injury 
was done at the small end, around the prominent bone of the shank, 
where the canvas, receiving most pressure, is most apt to give way. 
I also found that none of the beetles issued before the first of May, 
and ordinarily not till the middle of that month. I therefore suggested 
to the Messrs. Whittaker to use astronger and heavier canvas, and to 
get all the canvasing and covering done earlier than was their custom, 
or before the first of May. They last year used a canvas one-third 
stouter than that formerly used, and also carried out the other recom- 
mendations. The result was, they did not lose a single ham or have 
one returned by customers. 

The injury done to the meat by this insect is more apparent than 
real; for while it gives the outside of the ham a disagreeable look and 
makes it unmerchantable, the inner meat, not touched by it, remains 
sweet and unaffected. In its injurious work it is aided by the Ameri- 
can Carrion-beetle (sometimes called the Bacon-beetle) Silpha Ameri- 
cana (Linn.); the Larder-beetle (Dermestes lardarius, Linn., Fig. 27; a, 
larva; /, one of its barbed hairs greatly magnified ; 
c, beetle), and certain blow-flies. None of these, 
‘ however, are so apt todo injury to fresh hams, 
L(y but seek, rather, those which are tainted and in- 
? jured. 
¥yY aa There are doubtless several broods of this in- 

: mn sect each year, as the larvee grow quite rapidly 
F al \. and the beetle is found in the fall of the year. It 

Wi'y\ “>  hibernates solely in the larva state. 

Ney * All the species of the family to which this 
(DERMESTES LAKDARIUS: ie iar. Ham-beetle belongs are carnivorous, as larve, 


va; b, one of its barbed hairs; 


c, beetle, either feeding on lignivorous insect-larvz or on 
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dead animal matter. The larva of Clerws apiarius (Linn.) is found in 
hives feeding on the young of the common Honey-bee. The larva of 
Corynetes violaceus, a Species common to Europe and America, has 
been found in the powder borings of deal wood in England, but as Mr. 
Westwood* suggests, it was doubtless preying onthe true wood-borer 
(Anobium), just as I have found the larva of a large and beautiful 
click-beetle, Hemirhipus fascicularis, Fabr.)in the heart of pecan and 
hickory trees, but always in such as were infested with the Hickory 
Borer (Clytus [Cyllene| pietus, Drury), whose burrows it follows, and 
whose larva it probably preys on. 

The genus WVecrobia, (meaning life in death), which differs so little 
from Corynetes that it is not therefrom separated by the best authors, 
is noted, from one of its species (rvuf#collis Latr.) having been instru- 
mental in saving the life of the celebrated French entomologist Lat- 
reille. As he himself has written: “In the days which begat revo- 
lutionary fanaticism and the unbridled ambition of some men, I 
found this insect at Bordeaux, on the walls of the prison in which I was 
detained. Enclosed in asmall roll of linen, sealed up, and sent to 
Bory de St. Vincent, this insect became the means of mv deliverance.” 
Latreille was at that time a priest at Brives-la-Gaillarde, and, with 
others who had not taken the oath, was thrown into prison at Bordeaux 
and condemned to transportation to Guiana for life. One day, finding 
this new Vecrobia, as above stated, he examined it with such interest 
and delight that the prison surgeon who was present asked, “Is it a 
rare insect”? ‘ Yes,” replied Latreille. ‘In that case,” said the sur- 
geon, “vyoushould give itto me: I haveafriend who has a fine collec- 
tion of insects, and who would be interested in the rare specimen.” 
This friend was Bory de St. Vincent, who, becoming interested in Lat- 
reille, managed to obtain his release from prison just as the vessel he 
was to have left in(and which foundered off Cordova, with only the 
sailors saved) was about to sail; and finally succeeded in having Lat- 
reille’s name scratched off the list of exiles. 





CORYNETES RUFIPES—Larva (Fig 26, «)—Body 12-jointed ; largest in middle, nar- 
rowing slightly both ways; faintly wrinkled transversely, (one wrinkle, between the 
joints, most prominent laterally), and with two longitudinal lateral folds; sparseiy 
covered with pale ferruginous stiff hairs; color grayish-white with a series of brown 
patches each side superiorly; venter paler; joint 1 with a rounded, brown, horny 
shield covering it superiorly, and joint 12 with a more flattened plate terminating in 
two black, recurved, dull-pointed projections ; stigmata circular, very inconspicuous, 
but normally arranged, viz.: 1 each side between joints 1 and 2, and in the middle of 
joints 4-11. Legs (Fig. 26, f) rather short, slightly pilose, the tarsus formed ofa single 
claw; the fleshy anus is prominent, and is used asa sort of pseudopod. Head dark 
brown, longer than broad, and slightly narrowest in front; flattened; superiorly very 








*Tntr. ete. 1, p. 267: 
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slightly shagrened, with a medial, anteriorly, diverging, dark suture, having a paler 
‘one diverging each side from its base, the whole reminding one of a Greek ¥ (psi); 
inferiorly smoother, with a darker hind border, and with two almost parallel .medial 
sutures; mouth directed upward ; antenne (Fig. 26, 7) long, recurved, 3-jointed.; joint 
1 nearly as long as 2 and 8 together; 2 with a few bristles around the truncate end, 
which gives out a small nipple; 3 only } diameter of 2, ending in a long, stiff bristle 
and a few verticillate smaller ones; labrum subquadrate and pale; mandibles (Fig. 
26, g) slightly falcate at tip, broadening to base, the terminal half strongly tridentate ; 
maxillee with inner lobe not prominent, and furnished with but few bristles; maxil- 
lary palpi (Fig. 26, 2) 3-jointed, naked, joint 3 longest; labium (Fig. 26, 7) small, the 
palpi naked, 2-jointed, the terminal joint longest. 

The newly hatched larva is white, with the head dark-brown and the horny plates 
on joints 1 and 12 black. 

Described from many specimens. If Chapuis and Caudeéze’ description of the 
antennze of Cleride larvee, as consisting of ‘‘two shortened joints,” is correct, then our 
Oorynetes larva materially differs from the other members of the family in this respect. 

Pupa (Fig. 26, 6)—with the anus terminating in two rounded tubercles inferiorly, 
and two larger, tapering fleshy points superiorly. Sparsely garnished with stiff, 
rufous hairs. 


THE CLOVER-HAY WORM—Asopia costalis (Fabr). 
(Ord. Leprmporrera; Fam. Pyraripz). 


‘This is a very widely distributed little insect, for it occurs in many 
parts of Europe and Canada, and is quite generally found throughout 
the Eastern and Middle States, and in the Mississippi Valley—having, 

[Fig. 28.] no doubt, been originally imported 
into this country from Europe, like 
so many other troublesome species 
which infest dried grains, fruits and 
/ other preserved food. Such insects 
are easily and almost unavoidably 
transported from country to country, 
and as there were, so far as we have 
any knowledge, no clover stacks 
made in this country before Colum- 





bus’ time, we have an @ priord rea- 
ASOPIA COSTALIS:—1, 2, larva; 3, cocoon; 4, . . 
chrysalis; 5, 6, moth with wings expanded son for not considering the present 
and closed; 7, worm, covered with silken A : 4 5 
web. species indigenous. It must either 


have been imported or—if native—have acquired an entirely new 
habit during recent times. So far as we have any positive knowledge, 
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it feeds on no other plant,* and certainly not on clover in its green 
and growing condition, for I have, in vain, endeavored to feed it with 
such. Nor is a worm that is so fastidious as to touch none other but 
clover hay, likely to prove a general feeder. 


ITS PAST HISTORY. 


For many years grievous complaints were made in this country 
of a worm which infested clover, both in the stack and mow, and 
spoiled it for feeding purposes by interweaving and covering it with 
abundant white silken web and black excrement, much resembling 
coarse gun-powder. Frequently the silken matting is so dense that 
the hay iooks moldy, and it is not improbable that much of the “clot- 
ting” and “burning” clover, so often referred to in our agricultural 
journals, may be, in reality, the work of this worm. MHarrist refers to 
certain “clover-worms, which have been found in clover, in various 
parts of the country, and have often been seen spinning down from 
lofts and mows where clover has been stowed away ;” and quotes Mr. 
Stephen Sibley as having observed these clover-worms “suspended in 
such numbers by their threads from a newly gathered clover mow, 
and from the timbers of the building, as to be very troublesome and 
offensive to persons passing through the barn,” and as stating that 
“these insects were of a brown color, and about half an inch long.” 
These extracts evidently refer to the worm under consideration, as do 
also the following, which will convey an excellent idea of its mode of 
working: 

Crover Worms.—We are sorry to see by a letter from T. C. Ran- 
dolph, Bueks Post Office, Columbiana county, Ohio, that this new 
pest of farmers, reported last year by an Indiana correspondent, is 
moving eastward. Mr. Randolph found “about eight inches of the 
bottom of a clover stack so full of these clover-worms as to render 
the hay unfit for use. They are half an inch long, of a dark brown 


color, tapering each way, ridged, and hatched from cocoons [they 
hatched from eee and apne the cocoons resembiing those of the 


*Myr. Townend Glover, of Washington, D. C., has, it is true, figured the larva in one of his 
unpublished plates of Lepidoptera (LX XII, Fig. 25) on ahead of green and blooming clover; but this 
is simply a blunder, and is cert utes not based on any ascertained fact. 

Mrs. Mary Treat, of Vineland, N. J., communicated to me the fact, some years ago, that she had 
bred this insect from oak leaves, the worms congregating in a nest made by drawing the leaves together, 
Jam strongly inclined to think that she has mistaken for costalis the very closely allied olinalis. This 
last I have myself bred from alarva found on oak leaves, but at once distinguished from that of costalis by 
its greater size and by having a mottled head, and a broad subdorsal stripe darker than dorsum and edged 
both above and below with a narrower black line. It isso much like the larya of Tortrix paludana 
Robinson (which binds together the leaves of Oak with glistening white web interspersed with black 
excrement) that I mistook it for that species, Which I had previously bred. I haye, consequently, no 
detailed description of the olinalis larva. [Upon inquiring of Mrs. Treat, since this note was written, 
she informs me that she was wrong in referring her oak-bred species to costalis, but that—haying sayed 
nO Specimens—she is unable to determine the real species. ] 


+ Ins. Ini. to Veg., p. 456. 
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bee-moth. Their excrement also resembles that of the moth, and is 
mixed all through the hay. With the thermometer at freezing-point 
they are lively, and were moving when the thermometer was at 6° 
below zero.” 

A sample of living specimens of the worms arrived in good order. 
We think itis a pest wholly unknown to Eastern farmers.—V. Y. 
Sem. Week. Tribune, Feb. 16, 1866. 


Crover Worm In tHE State or New Yorx.—M. C. Remington, 
Auburn, N. Y., writes, Feb. 28:—“I read your account of the clover- 
worm at the West, and dreaded its advent inthe Kast. [little thought 
that, even then, this pest with-its myraid host was stealthily doing its 
work of destruction on my own premises. Having occasion during 
last week to remove a stack of clover hay, I found the bottom of it, 
for two feet from the ground, full of brown worms about five-eighths 
of an inch long, tapering both ways, ridged, with the extremities a 
little darker than the center. The hay in spots was white with their 
cocoons, having the appearance of a white mold, which I took it to 
. be, until on unloading the hay I found the wagon alive with these 
active agents of destruction. Can anything be devised to prevent 
their depredations? Would thoroughly salting be likely to prove 
beneficial? The subject, I think, is worthy of serious consideration.” 
N. ¥. Sem. Week. Tribune, March —, 1866. 


Wuat ARE Tuey?—During the past summer I cleared out a bay 
which had not been entirely emptied in some ten or twelve years, and 
so much refuse had accumulated as to injure the hay. As soon as } 
had cleared off a little of the top, a sight presented itself to me that 
fairly made me shudder—there were thousands, if not millions, of 
brownish or greenish-black worms, about three-quarters of an inch long, 
squirming and crawling in every direction; the chaff was alive with 
them—the most disgusting looking mess I ever saw; but after awhile 
it was finished and drawn away intoa pasture. The bay was half of a 
26 by 36 barn, the other half being filled with hay. I have just fin- 
ished drawing home this mow of hay, and find that these worms have 
destroyed a load of clover at the bottom, and penetrated up through 
three feet of timothy, apparently without injuring it, to a couple of 
loads of clover, and spoiled it; it was cut to chaff, and looked as if it 
was mow burnt, and was filled with their droppings, which looked like 
onion seed. 34 Ee * What are they, where did they come 
from, and will thev go away of themselves, or what shall I do to kill 
them ’?—D. 8S. B., Fort Ann, N. Y.,in Country Gentleman, Feb. 16, 
1871. 


In the Practical Entomologist for June, 1866, Mr. Walsh recorded 
what had, up to that time, been published of these worms; but nothing 
was known of their natural history until the spring of the next year, 
when an account of the insect’s transformations was given by myself.* 
Around Alton, Ills., and in St. Louis county, many cases of injury by 
this Clover-hay Worm have come to my knowledge within the past 
four years, and in 1870 it attracted a good deal of attention around 
Kureka. 
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ITS NATURAL HISTORY. 


During the summer months the moth frequently flies into our dwell- 
ings. In 1868, during the months of May, June and July, it was one 
of the most abundant species attracted to the light of my room in St. 
Louis, from the fact, doubtless, that there were infested clover stacks 
in the neighborhood. ‘These moths, with the wings of a lilaceous 
purple, marked, as in the illustration, with golden-yellow (lig. 28, 5, 6), 
may frequently be seen, on a cloudy day, or in the evening, flitting 
around where clover is being stacked or stored. The eggs must be 
fastened to such clover as the females can find access to by creeping 
into the crevices and fissures which a stack affords. The worms, of 
different shades of olive-brown (Fig. 28, 7,2), flourish on their dry 
food, and generally dwell within a delicate cylinder of silk (7). There 
are, doubtless, two or more broods during the year, and they may be 
found in mid-winter of all sizes, retaining activity with the thermom- 
eter below freezing point. The cocoon is formed either near the out- 
side of or entirely away from the stack, or mow, and generally under 
some piece of board or other sheltering substance.. 

It is a little curious that while the moth has long been known 
in Europe, and is figured and described in several popular English 
works under the trite vernacular name of “ Gold-fringe,” its larva is 
yet unknown there; and certainly nothing is on record there of its 
attacking cloverin the manner in whichit does with us. H. Noel 
Humphrey, in “The Genera of British Moths,” (p. 124), refers to it 
under the generic name of Hypsopigia, and quotes its larva as “said 
to feed on Poplars,” a say-so, not likely to be founded on fact. Mr. 
Robt. McLachlan, the well-known English neuropterist, on the con- 
trary, told me while at his house, that the moth, though by no means 
common in England, had been seen flying around hay-stacks, and had, 
he thought, been bred from dry raspberry canes. 


REMEDIES. 


From what we now know of the habits of this insect, (and there 
is much yet, in detail, to learn), the only way to defeat its attacks is 
by adopting certain preventive measures: First, as the worms feed 
solely on dry clover, it follows that during summer they must be con- 
fined to such unfed hay as remains over from the previous year’s mak- 
ing. Therefore, new hay should never be stacked in contact with old. 
The occurrence of the worms in such prodigious and destructive num- 
bers, as indicated in the above-quoted paragraphs, must appear some- 
what exceptional, when we consider how wide-spread the insect is; 


S—ER 
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and these exceptional cases may be accounted for by supposing the 
hay to have been stored on the same sites, or in the same situation, 
for successive years. In confinement, the worms show a tendency to 
work their way to the bottom of whatever they are confined in, and 
we may conclude that this tendency is natural. It will account for 
their being found so generally at the bottom ofa stack. Yet, aside 
from this tendency, it follows that wherever clover is stacked for suc- 
cessive years on the same foundation, the bottom, coming in contact 
as it does with the infested leavings of the previous year, will ne- 
cessarily suffer most. Secondly, as the worms show a preference for 
the moister and more compact portions of a stack, it will be well to 
build on a good log or rail foundation. This gives an air passage un- 
derneath, and is, besides, a commendable practice. Thirdly, I should 
recommend salting the hay, especially the two or three feet near the 
bottom; for while it is a good practice as a preventive of moldiness, 
it may also preve an.antidote tothe worm nuisance. Mr. Rich. Wray, 
of English Prairie, Ills., who has suffered much from this insect, and 
who believes that the infested clover is injurious, and may even prove 
fatal, to stock, informed me, many years ago, that he had used both 
lime and salt, with poor results, but that his trials were not thorough. 
I have little doubt, from some experiments I made, which showed that 
the worms would not eat well-salted clover, that thorough salting will 
preserve a stack from their attacks. 

ASOPIA COSTALIS (Fabr.)—Zarva.—Length 0.70-0.75 inch; diameter 0.08 inch ; 
general color dull dark-brown with an olivaceous hue. Thoracic joints much wrinkled, 
the rest each with two wrinkles, the anterior one usually one-third wider and lighter 
colored than the other. Each side of dorsum on each wrinkle is a small round pol- 
ished space, lighter than the body, with a dark central shiny spot giving rise to a very 
fine dull-white hair. Along the stigmatal region, on the anterior or lighter wrinkle, is 
another almost square, light space, somewhat swollen and as wide as the wrinkle, and 
having two shiny spots, one, smaller below the other. At the extreme outer edge the 
body is generally lighter, with a dark longitudinal, irregular, impressed line, above 
which anteriorly, and below it posteriorly, is a small point also giving rise to a hair. 
Venter lighter than dorsum, with a row of dots and hairs. on each side. Legs con- 
coiorous with venter, the abdominals with a spot and hair exteriorly. 

When young they are much lighter than when mature, and the head, cervical 
shield and caudal plate do not become dark till after the last molt. Some specimens, 
even when mature, are much lighter than others, the two wrinkles often being of the 
same color, though the insections are always dark. The light spaces are not so con- 
spicuous in the dark specimens. Anterior and posterior usually darker than the mid- 
die joints. Very lively, wriggling backward as well as forward. 


Cocoon.—0.50 inch long, oblong-oval, of pure white silk, mixed with excrement and 
particles of clover. 


Chrysalis.—0.33-0.36 inch inlength. Color honey-yellow, with segments and mem- 
pers clearly defined by the insections being of a deeper color. 
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Imago.—Average alar expanse 6.83 inch. Color lilaceous or purplish, with a silky 
gloss. Front wings with a slight grayish hue, and with two large, bright, golden-yel- 
low costal spots, dividing their anterior portion into three equal parts; the outer spot 
largest, with a lilac-colored line, rather lighter than the ground-color, continuing from 
its posterior margin in an almost straight transverse line toward the posterior angle ; 
the inner spot smaller, with a similar line extending from it, but obliquing more to- 
ward the base. Hind wings lighter than front wings, except near the posterior mar- 
gin; with two wavy light straw-colored transverse lines, the outer one starting a little 
outside the middle of the wing on the costa, where it broadens, and curving to the anal 
angle. All the wings margined with deep orange, which is broadest at apex of prima- 
ries. Fringes having the appearance of raw spun silk, being of a very glossy, golden- 
yellow, deepening a little toward base, and separated from the orange wing-margin by 
a more or less distinct, very narrow, pale yellow line. Under surface with the colors 
more luteous, and the markings less distinct, the hind wings having apparently three 
transverse lines, when held between the light, the posterior one being nearer the hind 
margin of the wing than itis superiorly. Legs and head of a glossy straw-color. Body 
the same underneath, lilaceous at sides, and darker, more grayish, above. Thorax like 
the body ; the prothorax and tegul being lighter. Palpi and antenne pale orange, 
more or less distinctly tinged with lilaceous. Certain, individuals much paler than 
others. ; 

There is considerable variation in the relative distinctness of the transverse lines 
and size of costal spots, as well as in the depth of ground-color. 

We have another species, the Asopia olinalis Gn. (see p. 103, note), which has pro- 
bably been confounded with it, and which Zeller erroneously supposes has been so con- 
founded in the American Entomologist.* Olinalis has a larger average size (expanding 
one inch); is deeper colored, with head and feelers more purplish; has the transverse 
lines usually less distinet, though with a deeper coincident shade basally; but is espe- 
cially distinguished by having the basal third (sometimes half, sometimes three-fourths) 
of fringes of a purple (rather brighter than the general tint) color, and the margin of 
wings narrowly lined with black scales instead of broadly lined with orange. Conse- 
quently, the wings appear much more narrowly rimmed with gold. ‘The underside is 
also more uniform and darker than in costalis, and the posterior transverse line on the 
secondaries furnishes one of the best distinguishing features, for it is more clearly de- 
fined, and runs almost directly under the similar line on the upper surface, and, there- 
fore, much nearer the middle of the wing, than in costalis. 


THE LEGGED MAPLE BORER— Zyeria acerni (Clemens). 
(Ord. LeriporTerA; Fam. A2GEriD®.) 


Vieing with the Flat-headed Borer, in destructiveness, but gener- 
ally following in its trail and rendering more conspicuous the damage 
which that species does to our shade maples, the insect under consid- 


*Beitr. =. Kennin., d. nordam. Nachtfalter; Part 1, pp. 53-4. 
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eration deserves notice. It may be called 
the Legged Maple Borer, because the pos- 
session of sixteen legs at once distinguishes 
it from the Flat-headed Borer. It is, indeed, 
»in structure similar to, and belongs to the 
same family as, the common Peach-tree 
Borer (Rep. 1, Fig. 17), and the more com- 
mon Currant-stem Borer (. tipuliformis, 
Linn). 

The worm (Fig. 29, a) burrows under the 
bark of our soft maples, feeding on the in- 
ner bark and sap-wood and never penetrat- 
ing deeply into the more solid heart-wood. 
It issonumerous at times that it completely 

| girdles, and thus kills outright, trees of con- 
does ERG), siderable size; while smaller trees are 


eer T atond viewer 8 be Decent weakened, and rendered liable to be broken 


xposed by detachment of bark; c, . 
math; d, chrysalis skin as it is DY Wind, even where the worms are less nu- 


een left remaining in the hole of merous. 

The burrowings of the worm are filled with its dark brown pellets 
of excrement, and cause the bark to crack open and loosen. The 
cocoon (Fig. 29, )) is loosely formed of white silk, and covered with 
the same brown excrement, and when about to give forth the moth, 
the chrysalis works its way partly out of the bark (Fig. 29, d) through 
a passage which, as larva, it had providently prepared, having left but 
the thin epidermis, which the chrysalis easily pushes through. The 
moth (Fig. 29, c)is a very pretty species, particularly distinguished 
by the large anal tuft of bright orage-red hairs. It was first described 
in 1860, by Dr. B. Clemens, under the name of Trochilium acerni,* 








* Proc. Ac. Nat. Sc. Phil. ; 1860, p. 14. 

This msect is catalogued in Grote and Robinson’s ‘‘ List of the Lepidoptera of N, A.,” by the 
name of Egeria acerni Walker; and as the natural inference is that Walker was the original describer, 
the reader may as well be reminded that the ‘List’? referred to is gotten up on the plan of attaching 
as authority the author who places a species in the last-accepted genus, and not the first describer of the 
species—a plan which I deprecated in my 4th Report (p. 55, note). I am glad that Mr. Crotch in his 
recent ‘* List of the Coleoptera of N. A.,’’? has thrown his influence against this unjust and misleading 
custom. - Authors do not seem to haye come to any satisfactory unanimity as to what are the distinguish- 
ing features between 2geria Fabr. and Trochilium Scopoli; and how slight and trivial the differences 
are, may be judged by the following diagnoses, given by Harris in 1839 (Silliman’s Am. Journ. of Sc., 
XXXVI,, p. 288). 

TROCHILIUM.—Wings narrow, entire, all of them, or the hind pair at least, transparent. Antenna 
short, stout, arcuated, gradually thickened nearly to the end, which is curyed but not hooked; under- 


side generally fringed with a double row of very short bristles in the males. Tongue very short. Body 
thick; abdomen slightly tufted at the end, 


/EGERIA.—Wings narrow, entire, all of them, or the hind pair at least, transparent. Antenne 
mostly elongated, sometimes short, arcuated, gradually thickened nearly to the end, which is curved 
but not hooked; underside generally fringed with a double row of short bristles in the males. Tongue 
long. Body slender; abdomen nearly or quite cylindrical, ending with a flat or trilobed tuft. 

The present species would come under geria, according to these definitions, but Clemens re- 


garded the geria, as employed by Harris, as synonymous with Trochilium, and so placed the insect 
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and redescribed by Mr. P. Gennadius in the American Naturalist for 
January, 1874 (p. 57). 

Many years ago I bred this insect from maples that were being 
injured by it around Chicago, and made brief reference to it in the 
Prairie Farmer tor April 17, 1869. In 1867, while on a visit to Mr. B. 
N. McKinstry, of East Sumner, Ills.,I found that he had lost many 
young trees by it. It has also been unusually abundant: around 
Onarga, Ills., and infests more or less the maples in the city of St. 
Louis. Mr. Edward Orton, of Yellow Springs, Ohio, in sending me 
specimens in 1869, thus speaks of its injury: ‘I collected the Tro- 
chilium from the trunks of maples (Acer saccharinum) in the streets 
of the city of Springfield, Ohio, on Saturday, May 29, 1869. The insects 
were emerging in great numbers from the trunks of several trees. I 
took them on the trees, and even extricated some from the pupa cases 
—which remain fastened to the trees.” 

It is referred to quite frequently in the transactions of our west- 
ern horticultural societies, and its work often confounded with that 
of the Flat-headed Borer. Mr. Merton Dunlap refers to its injury 
around Champaign, Ills.,* while Mr. Gennadius states that it has killed 
a number of maples on the University grounds at that place.t 

It appears to be very generally distributed over the country, 
though as none of the older eastern writers on economic entomology 
refer to its injuries, we may infer that it does not attract the same 
attention in the Atlantic as it does in the Middle States. 

The moths begin to issue from the trees the latter part of May, 
and continue to issue throughout the summer. The worms are found 
of all sizes, during this time, and throughout the winter. 

I have always found the worms in such trees as had been injured, 
either by the work of the Flat-headed Borer, the rubbing of the tree 
against a post or board,or in some other way. Where the bark is 
kept smooth, they never seem to trouble it, the parent evidently pre- 
ferring to consign her eggs to cracked or roughened parts. For this 
reason the worm is not found in the smoother branches, but solely in 
the main trunk. Whether the soap application will prevent the moth 





under consideration in this genus. Subsequently Mr. Walker wrote: ‘‘ Z£yeria has been divided by 
Huebner and Newman into several genera, which differ as much from each other as they do from Sphecia, 
but they are here reunited, for the characters by which they are distinguished will not apply to the exotic 
species, and the latter, as yet, can hardly be divided into corresponding genera.’’ (Brit. Mus. Cat. 
Lep., vVill., —p. 13)) 

And for this little freak of Mr. Walker’s, his name, according to the fashion adopted in the List 
of Lepidoptera referred to, must supersede the describer’s, as authority, to a whole string of our Ameri- 
an species, many of which he perhaps never saw or heard of. Wherein lies the practical advantage or 
the justice of such a system, must be left for its advocates to discover ! 


* Trans. Ills. State Hort. Soc. 1872, p. 65. 
+ Farmer, Dixon, Ills., Feb. 1874. 
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from depositing her eggs, is not known: judging from analogy, proba- 
bly not. Yet it will tend to keep the bark smoother, and, in being 
used to shield the tree from the other borer, it will indirectly shield it 
from thisone. Mr. Gennadius recommends whitewashing the trunks, 
and filling up all holes and fissures with mortar, so as to render the 
bark as smooth as possible. 


“EGERIA ACERNI —Imago.—Head and labial palpi deep reddish orange, the former 
white in front of the eyes. Antennze bluish black, the basal joint reddish orange in front 
[the terminal third sometimes luteous.] Thorax ochreous yellow, with the tegule in 
front touched with pale bluish black. Abdomen bluish black, varied with ochreous yel- 
low [in well preserved specimens the hind edge of joints is distinetly yellow, and the third 
joint is always darker than those by which it is immediately bounded]; terminal tuft 
deep reddish orange. Fore wings with the margins and median nervure bluish black, 
dusted with yellowish ; a large discal, bluish black patch ; terminal portion of the wing 
ochreous yellow, with a blackish, subterminal band [often obsolete except at costa; this 
band, which is between the discal spot and apex, separates the opaque ochreous-yellow 
from the transparent part of wing, and when it is obsolete the separation is less 
marked], and the nervules blackish ; the hinder margin’ bluish black, and the cilia deep 
fuscous. Hind wings with a black discal patch [small and subtriangular]; nervules 
blackish, and hinder margin blackish. Under surface of the body ochreous yellow, 
[often bright golden-yellow], with a bluish black patch on each side of the second 
abdominal segment. ‘The middle and posterior tibia annulated with bluish black at 
their ends, the anterior blackish with the cox touched with reddish orange. All the 
tarsi touched with blackish above. [Costa of all wings ochreous or golden yellow. |— 
Clemens, Proc. Ac. Nat. Sc. Phil. 1860, pp. 14, 15. 

Average expanse, 9, 0.803 3, 0.75inch. Gf differs from Q in being generally lighter 
colored, with the fringes more golden, and the tips of -anal tuft steel-blue. 

Larva—Average length 0.60 inch. Color edematous-white. Body of uniform 
diameter to joint 11, from whence it tapers suddenly to anus, joint 12 being small and 
very short. Piliferous spots sub-obsolete, the usual hairs springing almost directly from. 
the surface. Thoracic joints much wrinkled transversely; the middle joints gathered 
into two slight folds on their posterior third. A deep and conspicuous medio-dorsal 
longitudinal indenture, and a lateral substigmatal wrinkle. Stigmata brown and dis- 
tinct, the last pair, on joint 11, being sub-dorsal and largest. Head small, horizontal ; 
gamboge-yellow ; the trophi brown and prominent, with sparse, rufoushairs. Cervical 
shield lighter colored and not well detined. Legs, and hooks on prolegs, rufous. 

The medio-dorsal indenture, smallness of joint 12, and subdorsal position of the 
last pair of stigmata, are the most characteristic features. The thoracic and anal joints 
are sometimes dusky. 

Many specimens examined. 

Chrysalis—Unarmed, the anus being smooth and rounded. 
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THE RASPBERRY ROOT-BORER— dyeria rudi N. Sp. 
(Ord. Leprporrera; Fam. EGEriiD2.) 


(Fig. 30.] The common borer, which works in the canes 
of raspberries and blackberries, and is frequently 
mentioned in entomological works, is a legless 
erub, the larva of a beetle ( Oberea perspicillata 
Hald.) the female of which, according to Harris, 
. lays her eggs singly on the stem near a leaf or 
small twig, but according to Mr. Wm. Saunders, 
-7 of London, Ont., girdles the tops of young grow- 
ing canes in two places, one about an inch from 
the other, and then between these rings, thrusts 
a single egg into the cane through a puncture, 
also doubtless made by herjaw.* Butjust as the 
Denna Repro que moth; Currant, the Grape, the Maple and many other 
plants are aftected with moth larvez as well as beetle larvie, so the 
Blackberry and Raspberry have their lepidopterous borer, at once 
distinguished by its legs from the legless grub of the beetle above 
mentioned. For several years past, complaint has been made in sev- 
eral parts of the countryt of a borer working in the root of these 
plants, and I last suminer obtained evidence of its work as far west 
as Denver, Col., on the farm of Mr. J. Y. Dillon. It was first sent to 
me seven years ago by Mr. A.S. Fuller, of Ridgewood, N. J., and my 
late friend Walsh received other specimens in the spring of 1869 from 
Mr. Chas. Parry, of Cinnaminson, N.J.,t and succeeded in rearing 
the moth. ast spring, while visiting Mr. B. P. Hanan, of Kahoka, I 
learned that it was doing much injury to the Doolittle raspberries 
around Luray, and from specimens subsequently obtained and reared 
to the perfect state, proved it to be the same species that had been 
sent from New Jersey, and which has been captured on blackberries 
by my friend J. R. Muhleman, of Woodburn, Ills. Its life-history is 











*Rep. of Ent. Soc. of Ont., 1873, p. 9. 

M. Provancher (Naturaliste Canadien, V1., pp. 123) suggests that this girdling is done to cause the 
eane to break off and enable the larva to transform within the broken eane, orelse leave it and enter the 
ground for that purpose, The habit of the larva precludes the possibility of either of these hypotheses 
being correct. After the girdled tip is dead and broken off, the larva that hatched in it is burrowing in 
the still standing cane; and no stem-boring larya that Tam acquainted with leaves the stem to transform 
in the ground. The most plausible explanation, if seems to me, is that the girdling in this instance is 
only one of the many provisions which insects are known to make to prevent the growing plant tissues 
from crushing or drowning the egg before it hatches. 

Trans. Ills. State Hort. Soc., 1867, p. 211; Trans. Iowa State Hort. Soc., 1869, p. 29. 


tAm. Entomologist, I, p. 167. 
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essentially the same as that of the lepidoptereous root-borers of the 
Peach and Grape.* 
Major Muhleman thus communicates his experience with this 


borer: 


It was in 1870, from July to September, that I first captured the 
moth, sometimes resting on the leaves and at other times leisurely 
flying about the blackberry bushes. At that time I had not noticed 
the effects of its work, though I had heard and read about the * win- 
ter-kill ” of Lawton blackberries. In the spring following, viz. 1871, 
I found my bearing canes almost all dead, and during the summer of 
the same year noticed moremoths. I then suspected it was that moth 
or its worm that caused the “ winter-kill.” In the spring of 1872 the 
last year’s canes were again dead, and I determined to get, if possible, 
at the truth of the matter; I mowed the canes all down and then dug 
out the stools, cut them open lengthwise, and found the trace of the 
insect in every one; the result of my investigation was as follows: I 
found that the young worm upon hatching entered the growing cane 
at a place about 4, 5 and6 inches above the ground, then worked 
downward, so that at the approach of winter it found itself in the 
roots, where it remained all winter; in the spring the half-grown 
worm then ascended through some other cane than the one in which 
it went down; at the height of about 4 inches above the ground I 
found several larve in different stages of growth, from 2 of an inch 
to a full inch in iength, the anterior portion of the worm invariably 
upward; this was in the latter part of April, for at the May meeting 
of the Alton Horticultural Society, I took a bundle of those roots 
with me to exhibit. I found at the height of 6 inches larger holes, 
evidently those of exit in old canes, with particles of the pupa shell 
in the orifice. I also believe that the insect is preyed upon by a para- 
site, as in some old canes | found some whole pupa with the hole of a 
parasite. 


Mr. Muhleman found that they were more injurious to his Lawtons 
than to his Kiftatinnies. | 

Mr. Theodore Engelmann, Mascoutah, Ills., has also hadssome sad 
experience with this borer, and very natually inferred, as he writes 
me, that it was the same insect that infests peach roots, for the reason 
that his raspberries were close to the site of an old peach orchard 
that had been ruined by borers. The inference was, however, very 
erronéous, and raspberries might be surrounded with peach trees in- 
fested with borers without receiving any injury from the same, and 
vice versa; for the two borers are specifically distinct, and the one 
never feeds on the {cod-plants of the other. 

The worm attains an inch or more in length, is of a pale-yellow 
color, with dark, reddish-brown head. It dwells mostly in the root, 
but its burrow often extends several inches above ground. The moth 
(Fig. 30, a,o; 6,2) hasthe front wings heavily bordered with rusty- 
brown, and the body prettily marked with yellow and black, and 





*Reps. I, p. 48; ILL, p. 75. 
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slightly tufted. It is undescribed, and Iname it from the genus of 
plants which it breeds in. 

I know of no remedy for its injuries, other than its destruction 
wherever found. The moths issue in August and September, and pro- 
bably much earlier. Mr. Parry found that the insect showed a prefer- 
ence for the Dorchester blackberry over all others. 


ANGERIA RUBI, N. Ped fino LST 3, 1.00; 9, 1.25 inch. Front wings 
transparent, witha broad costal border extending half the width of wing at base, a nar- 
row discal spot, and more or less of the tip dull-ferruginous; the inner border, the 
inner longitudinal vein, the intermediate space toward posterior angle, and sometimes 
its whole length, of the same color; veins brownish within and black without the dis- 
cal spot. Hind wings perfectly transparent, or rarely with a few sparse ferruginous 
scales; the transverse discal vein pale, the others pale at base, but black toward ex- 
tremities ; costa narrowly golden-yellow, becoming darker toward apex. Fringes 
dark-brown, those of hind wings appearing darkest by virtue of a dark wing border. 
Under surface somewhat paler. Abdomen stout, with a very slight anal tuft in @ ; 
astouter onein #. Antenne blue-black, not enlarging toward tip, quite pectinate in 
3. Palpi,a narrow ring around neck, the sides of the collar, a broad band curving 
across tegulz and around the base of wings, a faint line across middle of thorax, two 
faint longitudinal lines between it and collar, legs, except outer base (sometimes whole 
length) of femora and tibiee, hind third of abdominal joints, and a dorsal and lateral 
series of abdominal tufts or patches, (the dorsal ones, especially on 3d and 7th joints, 
most persistent and conspicuous)—all golden-yellow: the rest of body black. The 
orbits are of a somewhat paler-yellow, and the face either gray or bluish. 

o differs trom Q ia the darker color of primaries, the narrower fringe of seconda- 
ries, the narrower ferruginous spot at apex of primaries, the more tufted abdomen, the 
broader and darker anal tuft, and the pectinate antenna. 

Described from 6 @’s, 69’s, bred from Rubus. Approaches nearest to Trochiliwm 
marginatum Harr., and 7, tibiale Harr.,* trom which it differs in the thoracic marks and 
the abdominal tufts. .. 

Larva—Length 0.90-1.10 inch; diameter 0.18. Color pale-yellow. Head dark- 
brown, with a few whitish hairs ; mandibles black, the other trophi paler. Cervical 
shield horny, pale-brown. Each joint with 8 pale, shiny piliferous spots, transversely 
arranged on 2, 3 and 12; the dorsal 4 quadrangularly apranged and the lateral 2 inter- 
rupted by stigmata on all the others. Thoracic legs sligitly tinged with brown; pro- 
legs, with the hooklets dark. Several specimens examined. 


THE NORTHERN BRENTHIAN—Zupsalis minuta (Drury). 
(Ord. CoLEOPTERA; Fam, BRENTHID2). 


This odd-looking beetle is quite frequently met with, by the col- 
lector, upon oak trees, and especially under the partially loosened 
bark of oak stumps that have commenced to decay. Itis very gen- 





*Silliman’s Am. Journ. of Sc. XXXVI, p. 309, (1839). 
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erally distributed over the States and in Canada, and is entomolo- 
[Fig. 31.] 


gically very interesting, as being the 
' only species of its family occurring so 
.° far north, and as belonging to a group 
the true position of which has long 
perplexed systematists. This perplex- 
ity is, in a*great measure, due to the 
fact that its larval structure has re- 
mained unknown, and that another 
larva has been mistaken for it. Dr. 
Harris,* as early as 1838, gave a very 





EUPSALIS MINUTA: —a, larva; b, pupa; c, fe- 


male beetle; d, he ad of male do. fa l, full accountof the insect, but the larva 
leg and head parts of 1s Lot 
ou Or pnDA, paris of larva; m, end of Which he describes as belonging to it, 


and which he received from the Rev. L. W. Leonard, of Dublin, N. 
H, differs very materially from the genuine larva, and I am now able, 
principally through the kindness of Mr. Wm. R. Howard, of Forsyth, 
Mo., from whom I first received specimens of its early stages, to give 
the correct natural history of this curious Brenthian, and to show how 
the original mistake of Mr. Leonard and Dr. Harris came about. 

As will be seen by the accompanying illustrations, the insect is 
distinguished by its elongate body, and especially by the snout pro- 
jecting from the head in a straight Jine in front. In the male (Fig. 
31, 7) this snout is broad and flat, spreading toward the end, where it 
is surmounted with two powerful jaws. In the female it is narrow and 
cylindrical, generally longer, and not enlarged at the end. It varies 
considerably, particularly in the males, both as to length and breadth. 
The color of the species is mahogany-brown, the thorax smooth and 
highly polished, and the wing-covers strongly furrowed, shaded with 
deeper brown, and marked with narrow tawny-yellow spots. The spe- 
cies varies greatly in size, some specimens scarcely measuring 4, oth- 
ers more than } inch in lent: but contrary to the general rule with 
insects, the males are almost invariably the largest. The males of the 
Brenthians are known to fight desperately for the female, and, as has 
been remarked by Mr. A. R. Wallace,+ it is interesting, “as bearing 
on the question of sexual selection, that in this case, as in the stag- 
beetles, where the males fight together, they should be not only bet- 
ter armed, but also much larger than the females.” 

The eggs are deposited during the months of May and June, and 
perhaps later, the female boring a cylindrical hole with her slender 
snout, and therewith puSHOe her egg to the bottom of the hole, as is 








* See Ins. Inj. to Veg. p. 67. 
+ The Malay Archipelago, p. 482 
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the habit of all snout-beetles. Mr. Howard thus describes his own 
observations of these insects: “It requires about a day to make a 
puncture and deposit the egg. During the time the puncture is being 
made, the male stands guard, occasionally assisting the female in ex- 
tracting her beak: this he does by stationing himself at a right angle 
with her body, and by pressing his heavy pro-sternum against the tip 
of her abdomen; her stout fore legs serving as a fulcrum, and long 
body as a lever. When the beak is extracted, the female uses her 
antenne for freeing the pincers or jaws of bits of wood or dust, the 
antenne being furnished with stiff hairs and forming an excellent 
brush. Should a strange male approach, a heavy contest at once 
ensues, and continues until one or the other is thrown from the tree. 
The successful party then takes his station as guard. These contests 
sometimes last for hours, and are always repeated if the proper male 
is defeated, though not often if he is successful. I think it is by mere 
‘happen so’ that the stranger passes by or runs across the busy 
couple, and if successful in routing his rival he takes the same care of 
the female as did the vanquished individual. The habits of these 
insects are much like those of the Curculio family. When disturbed 
they told themselves up as well as they can and drop to the ground,. 
where they feign death. They will soon ‘come to’ and hide beneath 
pieces of bark, stones or other rubbish, Curculio-like.” 

Mr. Howard is of opinion that this insect requires two years for its. 
transformations, passing the first winter in the larva, the second in the 
beetle state. In some stove-wood (apparently red-oak) which was, in 
places, riddled by it as thuugh pierced with different sized shot, I have 
myself found both larve of different sizes and beetles, in mid-winter ;. 
but it is difficult to draw conclusions from such facts, as many insects 
which are known to develop within a single year, are found in differ- 
ent states throughout the year, owing to irregularity of development 
and lengthened period during which eggs are being deposited. 

The larva bores in all directions through the heart-wood. It is 
found most commonly in stumps or in felled trees the year after they 
are cut; yet both Harris and Mr. Howard concur in stating that it also 
works in living trees. Harris speaks of it as infesting the White oak, 
but it is, with us, equally common on the Black, Red and Post oaks. 

The larva (Fig. 31, a) has the legs sub-obsolete, the thoracic joints 
swollen and the end of the body slightly swollen and blunt. 


EvupsaLis Minuta—Larva.—Length 0.55-0.75 ; diameter in middle of body 0.05inch. 
Body almost straight, cylindrical, 12-jointed, with a few faint hairs only on prothorax 
and around anus: thoracic joints short, bent a little forward, swollen and broadly 
and deeply wrinkled, with two especially prominent swellings on top of joints 2 and 3, 
converging toward head, and having each a granulated rufous spot: the other joints 
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with about three dorsal transverse wrinkles ; joints 5-9 subequal, as long as 1-3 together, 
twiceas long as4; 10-12 diminishing in length, slightly swollen, the anus retracted: 6 
very small 8-jointed thoracic legs (f), the terminal joint being a mere bristle; stig- 
mata quite distinct and brown, the first pair much the largest, between the fold of 
joints 2 and 3; the others on anterior fifth of joints 4-11, the last pair more dorsal than 
the rest. Head pale yellow, darkeraround mouth; rounded, more or less bent over tiie 
breast, with sparse, stiff, pale hairs springing from elevated points : ocelli, none ; anten- 
nz not visible, unless a dusky prominence lying close between mandibles and maxille 
be called such ; labrum (7) small with two depressions and other inequalities, the margins 
slightly angular, allowing jaws to closely fit around it; jaws (/) stout, triangular, the 
inner margin produced at middle into a larger and smaller tooth, and with a slight ex- 
cavation near tip; maxillz (4) long, with but a short, horny cardinal piece, the palpi 
apparently 2-jointed and with difficulty resolved, on account of three or four other 
prominences around them; garnished on the inside with a close row of stiff hairs and 
on the outside with two stouter hairs ; labium (/) large, oboval, the palpi p:aced in front 
and 2-jointed. 

Eight specimens examined. 

Pupa.—Average length 0.40 inch, with the antenn curled back over the thorax, 
the seven or eight terminal joints, each with a more or less distinct, forwardly- 
directed, brown thorn; the snout lying on the breast and varying according to sex ; 
abdominal joints with a more or less distinct row of small thorns on the posterior dorsal 
edge, the last joint with a more prominent thorn directed backward in a line with the 
body. 

Four specimens examined. 


The entomological reader will notice that, in its larval and pupal 
characters, this insect shows strong affinities with the true Snout- 
beetles (Curculionide), and there can no longer be any doubt as to 
the real position of the Brenthians, in a natural system of classifica-_ 
tion. They have rightly been considered to form a tribe ( Brenthi- 
des) of the Snout-beetles proper, but are placed in a family by them- 
selves by modern coleopterists, and bring up the rear of Mr. G. R. 
Crotch’s new “Check list of the Coleoptera of America, north of 
Mexico.” Our species, under consideration, is treated of by Harris, 
Fitch and other earlier writers, under the vernacular name of “ North- 
ern Brenthus,” and the scientific name of Brenthus (or Arrhenodes) 
septentrionis Herbst. It has been described under several specific 
names, as mazillossus by Olivier; minutus by Drury. This last has 
priority over all other names, but as the description was made from a 
diminutive individual, subsequent authors had doubts as to the spe- 
cies intended, and very generally ignored the name in favor of that 
given by Herbst. Dr. G. H. Horn, as late as 1872, in a paper on the 
Brenthide of the U.S ,* adopted Olivier’s name; but there seems to 
be no question that the species described by Drury was our northern 
species. Hence, according to the strict law of priority, his name 





* Trans, Am. Ent. Soc., vol. iv., p. 127. 
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must be adopted. But the old genus, Brenthus,* has also been subdi- 
vided; and as our insect, by this subdivision, falls into its last new 
genus, the specific name must be altered to conform thereto. Thus it 
is that the old familiar Benthus septentrionis, employed for so many 
years in works both popular and technical, becomes Lupsalis minutay 
and thus it is that entomology, more than any other department of 
zoology, is cursed with a constant chopping and changing of names, 
principally because her devotees have so far failed to adopt some sim- 
ple rules for guidance that shall give more stability, and, in a meas- 
ure, put a stop to this everlasting flux in her nomenclature. 

Now, how did Mr. Leonard, and through him Harris, fall into the 
error of giving, as of the larva of our Brenthian, a description which, 
though quoted without remark by most subsequent authors, was called 
into question by Chapuis and Candéze,+ and proves to be erroneous ? 
The explanation is simple, and the error comes of stating as unquali- 
fied fact that which rests on no absolute proof. Boring in the same 
wood, and making holes that are undistinguishable from those made 
by the Brenthian larva, I have found a larva (Fig. 32, 7) which, while 
bearing a general superficial resemblance to it,is yet easily distin- 
guished by having distinct antennz, conspicuous thoracic legs, an 
anal proleg, and a curious horny excavation at the end of the body 
(Fig: 32, d,¢). Indeed, it answers fuliy to the description given by 

[Fig 32. ] Harris as of the Brenthian larva, and which I here- 

yr with quote :—“ When fully grown, the grub measures 
rather more than an inch in length, and not quite one- 
tenth of aninch in thickness. It is nearly cylindrical, 
being only a little flattened on the under side, and is of 
a whitish color, except the last segment, which is dark 
chestnut-brown. Each of the first three segments is 
, Provided with a pair of legs, and there is a fleshy prop- 
ae * leg under the hinder extremity of the body. The last 
Uxprterminep Texr- sgeoment is of a horny consistence, and is obliquely 





BRIONID :— @, lar- 
iheiat ey He) cee ee at ae end, so as to forma kind of gouge or 
eoneave end at the SCOOP, the edges of which are farnished with little- 
eee notches or teeth. It is by means of this singular scoop 
that the grub shovels the minute grains of the wood out of its bur: 
row.” Subjoined will be found a more detailed description: 





* Brenthus proper has the thorax depressed and deeply channeled. Eupsalis has the thorax conyex 
above, and not channeled. ‘*'Phis genus represents the Arrhenodides of Lacondaire, distinguished by 
the conical thorax not compressed in front, the antennz moderately robust, but not terminated by a 
elub. Head transyerse, mandibles prominent. Among the genera of the group, Eupsalis is known by 
its short and broad rostrum, the broad head, the femora slender and cylindrical at base. It is closely 
allied to Arrenhodes, in which our species had been placed, but differs by the hind angles of the head 
being effaced, and the surface shining.’?—Horn, Joc. cit. 


+ Mem. dela Soc, Roy, de Liége, VIII., p. 536, 1853. 
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?—Larva (Fig. 32)—Length 0.90-1 inch. Body 12-jointed, proportioned. 
and with about the same curve as in Ewpsalis, but more polished, less wrinkled, more 
dusky, especially toward each end ; the thoracic joints not swollen, and less relatively 
short, the first extending slightly above the head, like a hood ; jts. 10, 11 and 12, each 
with two narrow, transverse, horny, brown, dorsal ridges, armed with minute thorns, 
the last ridge on 12 subobsolete: anus on a ventral swelling, between 11 and 12, hay- 
ing a transverse slit, the hind edge of which is horny and brown, and used as a proleg : 
12, at end, horny, brown, obliquely truncated above, deeply concave, with two narrow, 
roughened, darker marks within the concavity, distinctly separated below but meeting 
above; the edges notched and furnished with stiff, yellowish hairs; thoracic legs with 
the tarsi ornamented with stiff points below, and terminating in a simple claw ; stigmata 
normally arranged. Head and all the tropi, except jaws, sparsely garnished with stiff 
hairs; of same general formas in Eupsalis, but darker, the lobe of maxillz (g) reaching 
to tip of maxillary palpi, which are 4-jointed ; antennz (f) in front, just above mandibles, 
4-jtd, inclusive of bnibus, jts. subequal in length, the terminal one very narrow and ap- 
pearing asa fleshy hair ; labium (2) slender, with 2-jtd. palpi; mandibles (c) triangular, 
and but slightly irregular on the inner edge. Described from three specimens. 

We do not yet know what this larva will produce,* but it evidently 
belongs to the Zenebrionide, a family which includes our common 
Meal-worm ( Zenehrio molitor), and widely separated from the Bren- 


‘thians. 


THE JUMPING SUMACH BEETLE—Blepharida rhois (Forst.) 
(Ord. CoLnorrEera; Fam. CHRYSOMELID £7). 


Sumach, on account of its tanning and coloring properties, is 
coming into increasing use in this country as an article of commerce. 
Large quantities are imported every year from Europe by New York 
and Philadelphia houses, and in 1869 the importations are said to have 
reached 11,832,451 pounds. Now analysis shows that some of our 
sumachs possess as much tanning property as the Kuropean, and they 
are so abundant in the South-west that it seems strange that we should 
have to import any of the prepared article from abroad. There must 
be a good reason for the fact, however, and it is doubtless to be found 

‘in the greater care in which the European article is prepared for 
market. Sicily sumach is made of the stems and leaves only, which 
are gathered and carefully dried in the shade, and ground in a primi- 
tive mill, or cut in a hay-cutter; the stems are afterward separated by 
winnowing, and the ground leaves neatly packed in bags. The pre- 
paration of American sumach, as an 1 industry, is is, | however, steadily 








7 iz have bred Me racantha contracta 1(B eauy. ») from a ary ahs wing a somew “hat eimai ar, but smootht- 
rimmed, anal excavation, and from its narrowness and size I strongly suspect that the above-described 
larva belongs to the closely allied genus Strongylium, and will produce S. tenuicolle (Say) which I 
find on felled oak. 


+The genus Blepharida forms the last genus of the Tribe Halticini, in the Sub-family Galerucides, 
and is disting suished from all the other genera of the Tribe, by having the claws bifid—See Crotch’s 
“« Materials for the study of the Phy topoga of the U.S. 5”? Proc. . Nat. Se., Phil., 1°73. 
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increasing, and Virginia is reported to haveseventeen sumach mills 
which turn out annually 6,000 tons, on which $60 per ton are realized. 

In Missouri several parties have entered into its preparation, from 
the wild shrubs; but no one, I believe, has vet cultivated sumacbh, though 
it may be cultivated as easily as corn, by cutting down to the ground 
in the fall, and harvesting from the sprouts sent up each vear. Wm. 
Neison, of Fox Creek, has realized several hundred dollars by prepar- 
ing it; but Mr. A. W. McPherson of Springfield, who once went into 
the business quite heavily, found it unremunezative. 

There are three species possessing an economic value, found 
throughout the State, and especially in the southern part on our prai- 
ries and glades. These are, the Stag-horn Sumach, (Rhus typhina), 
the Smooth Sumach (2. glabra) and the Dwarf Sumach (7. copallina). 
Should they ever acquire greater money value than they now possess, 
and come to be cultivated, there will be one serious drawback, in the 
injuries of the beetle under consideration. Indeed, as it is as fond of 
the Venetian Sumach (/2/us cotinus, commonly called Smoke-tree or 
Purple-fringe, and cultivated for ornament) as of the three indigenous 
species just enumerated, it must be even now classed with our insect 
pests, and it will be well to set forth its habits, especially as they have 
not heretofore been given, and the insect is not mentioned in the 
works of Harris, Fitch or Packard. 

[Fig. 33.] As soon as vegetation starts 
in spring, the beetles, (Fig. 
33,7), Which had passed the win- 
ter, as such, in sheltered situ- 
ations, may be seen upon their 
food-plants, sometimes in great 
numbers,and generally coupled: 
Though not as shy and active 
as many of the smaller flea- 
beetles, they yet jump with © 
alacrity by means of their thick- 
ened hind thighs—a fact which 
has been doubted by some en- 
tomologists, but certainly by 
none who have known the in- 
an sect in life. The wing-covers 
are of a_ bright mahogany - 
brown, marked, as in the illus- 
tration (7), with white, and the 
head and thorax are of a bright 
shiny green. In cabinet speci- 
mens these colors fade, and the 





BLEPHARIDA RHOIS' :—a, ege; b, b, ege masses, covered 


with excrement; c, c, ¢, ¢, larva; d, cocoon; e, pupa; 
t, beetle: 9g, h, i, j, k, 1, mouth parts of larva. 
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general tint is more yellowish or rust-colored. Very soon after the 
appearance of the beetle the stems and branches of the plants named, 
if carefully examined, will be found more or less covered with little 
elongate pellets of excrement, (6, b,) dark when fresh, but becoming 
paler and grayish-brown when dry. These pellets are sometimes so 
numerous as to form one large mass completely covering the stem or 
branch; at other times, and especially when on the leaf or leaf-stem, 
they are single. If more critically examined, they will each be found 
to contain five or six pale yellow eggs (a) mostly laid side by side, 
and separated from the excrement by a thin papery layer of a whitish, 
opaque substance. These eggs give birth,* in a very few days, to little 
dark yellow worms with a conspicuous black head, and shiny plate on 
the first joint, six long, black, thoracic legs, and a pale anal proleg. 

This worm no sooner begins feeding than it besmears its back 
with its own excrement. It grows apace, becoming paler with age, 
and showing paler stripes along the back (c), which it continues to 
cover, more or less completely, with its soft blackish dung, thereby 
presenting a most repulsive appearance. This filthy habit has no 
doubt, for object, the moistening and protection of the soft body from 
the sun’s hot rays, for in cloudy and rainy weather, and in the breeding 
cage, the animal is far less careful about covering itself, and, as we 
shall presently see, it is not found during the intense heat of summer. 
The dung is pushed forward on the back purely by the contraction and 
extension of the different joints, the anal slit being transverse and 
excreting upward. 

After thrice shedding “its skin,” each time anchoring itself to the 
leaf, head downward, for the purpose, this worm acquires full growth 
and descends into the ground, where it forms a somewhat oval cocoon 
(d) in the construction of which it again uses its dung, mixing with it 
a little earth to add consistency, and perhaps also employing a fluid 
from the mouth. Here,in the course of a fortnight, it becomes a'pupa 
-(e), and in a few days more the beetle works its way to light. A 
second brood of worms follows the first, there being scarcely any 
intermission between the two broods, as the later individuals of the 
first have generally not disappeared when the earlier individuals of 
the second begin to hatch. The second brodd disappears, however, 
during the fore part of July, and nothing more is seen of the insect 
till the following September, when the worms which had remained 
buried, without change, through the hotter months of July and 
August, transform and give forth the second and last brood of beetles. 





* T have noticed that as soon as it leaves the egg-shell, the young larva frees itself from a delicate 
pellicle which surrounds it, much as is known to be the case with so many Hemiptera and Orthoptera, 
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These feed on through the fall, and, hibernating, recommence, in 
spring, the annual historv just told. 

This insect isso abundant that the sumachs are, in some years, 
completely denuded over vast extents of country. In July of last 
year, though the animal itself was not to be seen, I found abundant 
evidence of its work through Kansas, Texas, Indian Territory and 
Colorado. It feeds alike on all the sumachs I have mentioned; but is 
not so frequently found on the Fragrant Sumach (2. aromatica, 
known in different parts of the State as ‘French Hazel,” “Stinkweed,” 
“Polecat-weed,” etc.,) and not at all onthe Poison Ivy, (2. toxico- 


dendron). 
REMEDIES. 


The Smoke-tree may be protected from the injuries of this 
insect by jarring the beetles, in early spring, into pans of water, 
or by strewing the ground lightly with straw, then starting a ring of 
fire on the outside, and jarring the beetles into it. If the worms 
have been allowed to hatch, the Paris-green mixture will soon dispose 
of them. 


BLEPHARIDA RHOIS.—Egg—Pale yellow, ellipsoidal, 0.05 inch long, } as wide; 
translucent. 

Larva.—Average length 0.50 inch when full grown. Body 12-jointed, with but a 
very slight subjoint; smallest and narrowest on joint 1, enlarging thence gradually to 
12th, which is rounded and somewhat bulbous. Dorsum with about three faint trans- 
verse wrinkles to each joint. Color translucent gamboge-yellow, with six longitudinal 
lines of a paler, brighter, opaque yellow; two of these dorsal, straight, and mostly 
obsolete on thoracic joints ; and two each side, sinuous and slightly raised, the lower in 
a line with stigmata, the upper parallel to it. The spiracles in normal position, con- 
sisting of small, dark-brown, raised, circular annuli, the first pair rather largest, and on 
a subventral fold between joints 1 and 2; the others in middle of joints 4-11. A lateral 
brown, polished, crescent mark just above legs on joints 2 and 3, and numerous minute 
brown papillz most conspicuous on thoracic joints. Head small, polished, black; the 
sutures’ paler; a few short paler bristles around trophi, which are inconspicuous ; 
Epistoma broad, with a Y-shaped depression in the center ; labrum (Fig. 33, /) white 
and excavated in front; antennz (g) naked, 2-jointed, the basal joint very stout and 
truncate, the terminal joint a mere nipple; mandibles (7) 4-toothed, the outer one small ; 
maxillee with a few bristles on inner lobe, and the palpi (%) naked and 4-jointed ; 
labium (j) transversely reniform, the palpi naked and 2-jointed. Cervical shield rather 
darker than body and mottled ‘with brown. Legs (/) increasing in size from first to 
third pairs, mostly armed with a few pale stiff hairs, the cox stout, and the tarsi 
consisting of a pale, fleshy, tractile tubercle, surmounted by a curved hook. An anal 
retractile pseudopod, which, when fully exserted, is divided into eight or more lobes, 
and much expanded. Anal slit transverse. The young larva differs only in having 
the cervical shield black. Many specimens examined. 

Pupa—Of the normal Chrysomelid form, yellowish, with the eyes and tips of jaws 
dark, and two small anal projections. 


9—KR 
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The beetle is so variable in the disposition and size of the red-brown markings 
that many of its more marked varieties have been described as distinct species, as the 
following synonymy by Mr. Rogers, which I quote from the Proceedings of the Phila- 
delphia Academy of Natural Science (1866, pp. 29 and 30), will show : 

Blepharida rhois.—Oval, convex, ferruginous ; head and thorax yellow; elytra 
with eleven rows of large punctures, irrecularly ‘mottled, sometimes vittate with 
yellow me ferruginous ; margin always broadly yellow; antennse black, base piceous. 
Length .25-.30. 

* Olerysomela rhois Forst. Cent. Ins. 1}, Hiibn. Naturf. 24, St. 40. Oliv. Ene. 
Meth. °9 ay 0 720. 

Altica Virginica Frolich, Naturf. 26, 129, 54. 

Haltica rhois llig. Mag. "6, 161. 

Chrysomela stolida Fabr. Ent. Sys. 1, 318. Syst. El. 1, 485. Oliv. Enc. Meth. 5, 700. 

Haltica stolida Mig. Mag. 6, 161. 

Chrysomela meticulosa. Oliv. Ins. 91, 531, tab. 6, fig. 91, Locality—Middle States, 
Southern States, Nebraska and Upper Mississippi. 





«* JIGGERS ?? or HARVEST-MITES :—Leptus irritans Riley (to the 
right), and L, Americanus Riley (to the left). 


BENEFICIAL INSECTS. 


THE UNADORNED TIPHIA, or WHITE GRUB PARASITE— 
Tiphia inornata Say. 


(Ord. HyMeNorTERA; Fam. Scorup£.) 


Many animals, as the badger, weasel, skunk, marten; some birds, 
as the crow; and some predacious insects, as the different Ground- 
beetles (Carabide), and perhaps the larvee of some Breeze-flies ( Zu- 
banide) attack and devour the common White Grub (Lachnosterna 
quercina, Knoch). But, so far, no true parasite of its own class has 
been known to prey upon it, though it is at times extensively de- 

(Fig. 34.) - stroyed by a parasitic cryptogamic 
a => plant ( Torrubia militaris,* Tul. Fig. 
" 85.) 

I wish to call attention, however, 
to an insect which I have named the 
SZ “White Grub Parasite,” and which 
TIPHIA TNORNATA :—a, perfect fly, female; b, en- well deserves the title, as it kills and 

Seep BE Rey ee a great numbers of: the well- 
known scourge of our pastures and meadows. 

One can scarcely dig for half an hour in any soil in this part of 
the country, without meeting with a curious egg-shaped cocoon (Fig. 
34, 7), of a pale golden-brown or buff color, and with a soft exterior 
surface, in touch as well as in color, reminding one of the punk used 
by dentists. Upon cutting this cocoon open, it will be found to con- 
sist of about a dozen delicate layers, the outer ones soft and loosely 
spun, the inner ones more:and more compact and paler in color, 
Within this cocoon,if fresh, there will be found a whitish grub (Fig. 
34, ¢) which, though lacking legs has the joints of the body, at the 
sides, swollen so as to look like the fleshy pseudopods possessed by 
many larvie. The pupa i have not yet had an opportunity of figuring 








* i. Ww. R. vec a Pousee keepsie, oy Nis ws frome to rae from dried specimens IT sent ee 
that if may be the cinerea Tulasne. 
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and describing, but the perfct fly (Fig. 34, a, 9), which may be called 
the Unadorned Tiphia, issues in due course of time through a ragged 
hole in the large or blunt end of its cocoon. 

From having repeatedly found the head parts of some Lamel 
licorn larva attached to these cocoons, I had long suspected that 
such larvee formed the food of this Tiphia, and on carefully examin- 
ing these head-parts I recognized them as belonging to the common 
White Grub. Butalldoubtas tothis fly being parasitic on said White 
Grub ceased when, in 1872, Mr. A. W. Smith, of St. Louis, brought me 
a number of the cocoons which he had taken from a low part of his 
farm on the Illinois bottom, where the White Grub was very thick, 
and the yellow cocoons so numerous as to attract attention. 

The genuc ZipAza is characterized by having the maxillary palpi 
long, and composed of unequal joints, and by the second joint of the 
antennz being received into the first, which hides it. The insects be- 
longing to it, like all fossorial or digger-wasps, are known to burrow 
in the ground, but their larval habit has not heretofore been known. 
Mr. Fred. Smith, of the British Museum, has surmised,* from certain 
observations he made, that the European 7iphia femorata is para- 
silic upon Aphodius—a genus of Lamellicorn beetles whose larve re- 
semble the White Grub in general appearance, and feed for the most 
part on dung, entering the earth to transform. The surmise is doubt- 
less correct, judging from the habit of our Unadorned Tiphia.t 

The parent fly must be endowed with a rare instinct to enable it 
to find the under-ground food for its progeny, and consign therewith 
an egg. Judging from analogy, she fastens this egg to the anterior 
ventral part of the White Grub, where the latter’s jaws can not reach 
it; and her larva, with its head embedded, and clinging as tenaciously 
as a bull-dog to the muzzle of a fated ox, feeds externally on its victim, 
and, after rapidly appropriating all the softer parts, spins the cocoon 
already described—the more horny head-parts of its prey naturally 
adhering to the outside, or first-spun layer. The perfect insect issues 
by gnawing, with its strong arcuated jaws, a hole near the blunt end 
of its cocoon. 

The Unadorned Tiphia is polished coal-black in color, sometimes 
with a faint bluish hue, but without any paler markings. The hody, 





* Entomologist’s Annual, London, 1871, p. 57. 


+ Scolia (the typical “genus of the family), 2-cincta Fabr., which occurs both in this country and 
Europe, makes its burrows in sand-banks, to the depth of eighteen inches, and is supposed to use the 
Orthopterous locusts (Locustide) for food—Westw. Intr. Il. p. 211. Scolia flavifrons attaches its egg 
to the venter of the larva of a common European Lamellicorn larva (Oryctes nasicornis) in the bark 
beds (Vallonea) of hot-houses; and Passerini, as quoted by St. Fargeau (Hym., III., pp. 504—517), de- 
seribes its larva and cocoon, which are much like those of Tiphia, and explains how the latter must be 
formed by the mature larya, as within it there are found no remains whatever of its prey. 


? 
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except a small scale at the base of the front wings, is minutely punc- 
tate, and covered more or less with sparse, stiff, pale-yellow hairs, 
thickest on the under side, on the hind edge of the abdominal joints, 
and at the tip of the abdomen. The wings are dusky, with smoky, yel- 
lowish-brown. It varies very much in size, the cocoons ranging from 
0.35 to 0.80 inch in length, and the flies from 0.35 to 0.68 inch. This 
variability in size is owing, doubtless, to the age and size of the 

[Fig. 35.) White Grub on which it develops, the larva having the 
power to adapt itself to the conditions to which it is 
[ born, and from which it can not escape except by death, 
// or maturity. The body in the male is narrower than 
// inthe female, and ends underneath in a single spine, 
though in most species of the genus, according to West- 
wood, it ends in three. The front wing in the male is 
also less notched at the end than in the female, and 
has the marginal cell closed instead of open at the ex- 
tremity. 

One would suppose that an insect which develops 
at the expense of the White Grub, hidden as it always 
is under-ground, would itself be well shielded from 
enemies. Yet such is not the case, and I have bred 
several specimens of a parasitic beetle belonging to 
the curious genus RAipiphorus* from the Ziphia co- 
coons. A curious chapter might be written on the sin- 
gular parasitism of this genus of beetles, and of the 
genera Meloe and Stylops, all which have somewhat 
similar habits, and undergo what is known as hyper- 
metamorphosis (see Rep. V, p. 15); but in this connec- 
tion it suffices to say that from what Mr. Smith, and 
other observers have recorded of the parasitism of 
Ripiphorus paradoxus on the common Y'ellow-jacket 
( Vespa vulgaris), that the newly hatched LAepiphorus 
larva is six-legged; that, piercing a hole in the skin of 
the Wasp-grub, it eats its way into the interior, where 
KE, it remains till its victim is full grown and has formed its 
AOE cocoon: that jt then casts its skin (and its legs with it), 
<= issues from the body of the wasp larva, and, fastening 
a8 rea to the second body-joint of the same, rapidly appropri- 
VANS y ates its substance~-going through its transformations 
Wuire Gru rexeus. Within, and gnawing its way out, asa beetle, through the 
wasp cocoon. The eggs of the RAipiphorus are probably deposited 
on flowers frequented by Ziphia and other wasps, to the bodies of 


| 
Hi) 



























* The Rhipiphorus [Emmenadia] pectinatus Fabr., var, known as ventralis, 
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which the little hexapod larva fastens. Thus, the mother wasp, while 
bent on seeking prey for her own parasitic larva, carries with her, 
underground, and all unconscious of the fact, the seed of destruction 
to her own offspring. Her larva must. also be preyed on by still an- 
other enemy, as I have a cocoon riddled with small round holes. 


TIPHIA INORNATA—Larva (Fig. 34, c).—Length 0.25-0.50 inch when full ‘grown ; 
greatest diameter 4 the length ; largest in middle: 12 joints and a subjoint, exclusive 
of head. Head (Fig. 36, 6) bent over on the breast. Color translucent-white, with a 
broad, transverse, opaque wrinkle around each joint; onall the stigmata-bearing joints 
except 1, this wrinkle is constricted into two ellipsoidal pieces dorsally, strongly bulg- 
ing laterally into semi-oval tubercles, like pendopods, and subobsolete ventrally. La- 
brum edged with brown. Stigmata small, circular, brown, and placed on posterior 
part of joint 1, and on anterior part of joints 4-11. Anal slit transverse. 

Described from 13 specimens. The color becomes more yellowish in alcohol. 

Imago.—This insect is very variable in size, 2, 7 Q specimens which I have bred 
from the cocoon ranging from 0.85 to 0-68 inch in length of body. The wings are 
either very faintly or more deeply smoky-yellow. The color is jet black, but on my 
largest Q a faint bluish or purplish hue is noticeable. In studying by the light of the 
specimens before me, Say’s three descriptions which follow, I am forced to the conclu- 
sion that they all refer to but one species. Certain features common to all the speci- 
mens are curiously omitted in one or other of the descriptions, and inserted in one or 
both the others, while every feature mentioned belongs to the one species taken in its 
variations. Jt becomes a question, in such a case, which name to use, but I employ the 
first because it is appropriate, and seems to have been the only one used by subsequent 
authors. 


“7. inornata.—Black, immaculate ; wings yellowish, fuliginous. 

* Inhabits Ohio and Pennsylvania. 

‘‘Head punctured; antennz piceous, paler toward the tip ; mandibles piceous, 
blackish at tip; thorax punctured, wing-scale and posterior margin of the first seg- 
ment impunctured, edge of the latter piceous; metathorax with three longitudinal, 
slightly elevated lines; posterior edge also slightly elevated into an acute line; feet 
hairy ; tibiz and tarsi more or less piceous ; abdomen, particularly behind, hairy. 

“ Leneth three-fifths of an inch.’’—Say (Am. Ent. I, p. 223.) 


“T, transversa.—Blue-black, somewhat hairy. 

‘*Inhabits Indiana. 

“ Body black, with a slight bluish or purplish reflection ; with numerous whitish 
hairs; immaculate, punctured; antennz black, opaque; mandibles piceous at tip; 
palpi fuscous ; wings a little dusky, hyaline. nervures black ; apical lines of the second 
cubital cellule transverse, rectilinear; metathorax each side striated, above with three 
slightly elevated.longitudinal lines and a posterior transverse one ; abdomen, first seg- 
ment narrower than the second, somewhat gibbous above and flat beneath, the incisure 
indented ; remaining segments more hairy, ciliated ; tibie and tarsi with silver hairs. 

“ Length nearly half an inch.’’—Say (Am. Ent. I, p. 385.) 


‘““T. tarda.—Body polished, black, punctured ; mandibles piceous in the middle ; 
wetathorax with three longitudinal lines, and the minute lines on the margin of the 
posterior declivity very regular and obvious; wings tinged with honey-yellow ; nery- 
ures brown; stigma black; incisure of the first abdominal segment not very much 
contracted ; second segment at its basal margin with the minute, longitudinal lines 
very regular and distinct ; palpi, dull piceous. 

‘* Inhabits Indiana. 

“Length about three-tenths of an inch. 

‘‘The smallest species I have seen, and may be distinguished from its American 
congeners by its size. The male has the metathoracic lineations more distinct. It is 
smaller than the femorata of Europe.’’—Say (Am. Ent. II, p. 742.) 


INNOXIOUS INSECTS. 


THE DOMINICAN er alae ali dominicana 
(Fabr.) 


(Ord. CoLeorTERA ; Fam. CHRYSOMELID &.)* 


[Fig. 36 ] Having just given the hitherto 
| Se \ as unrecorded habits of our largest flea- 
Sy) 0, ) beetle, and shown how it affects the 
aa sumachs, and how it utilizes its excre- 
*,,, 7,4" ment as a covering for the egg and the 
PAs larva—albeit in a rather slovenly and 
(\ disgusting way; I have deemed this a 
\* proper place to say a few words about 
\S another beetle, not unfrequently found 


COSCINOPTERA DOMINICANA:—a, larva ex- i 
tracted from case; b, do. with case;c, On Sumachs, and which, tosome ex- 


beetle showing punctures; d, same natu- c 

ral size; e, egg enlarged; f, head of larva, tent, uses its excrement for the same 

underside; g, head of male beetle; h, jaw : 

a same; i, eggs natural size; j, leg of purposes, but displays far more talent 

arva; k, jaw of same; 7, maxilla of : 

same. and taste in the manner. 

Though the beetle (Fig. 36, ¢ enlarged, 7 natural size) is tolerably 
common all over the country, its natural history has so far not been 
recorded. It has been well christened, for it is neither ornate in color, 
nor prone to make itself conspicuous, like its jumping cousin just 
treated of. It is,in fact, with the exception of the labrum, which is 
yellowish-brown, of a uniform black color, the upper surface, and 
especially the elytra, deeply and closely pitted or punctate, and 
sparsely covered with ash-gray pubescence; the under surface much 
more thickly covered with the same colored pubesence. The male is 
distinguished from the female principally by his larger jaws. (g, /) 

During the summer months this beetle is quite frequently beaten 
by the collector not only from Sumach but from different shrubs, or 


young trees, such as Oak, Sassafras, Plum, Apple, Rose, etc. Being 


ny 












*The genus Coscinoptera belongs to the Tribe Clythrini of the Subfamily Melolonthides, and is 
dlistinguished principally by its irregularly punctate elytra. 
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quite active and shy, and having, in common with so many other 
beetles, the habit of dropping to the ground upon the least disturbance, 
itis easily overlooked and rather difficult to capture. Its food consists 
of the more tender leaves of the several plants it inhabits, into which 
leaves it gnaws numerous round holes. 
ee he eggs of this insect were first brought to me by Miss Murt- 
feldt, and it was some time before I could ascertain their parentage. 
They are of not unfrequent occurrence, and are found as early as the 
end of May attached to all sorts of plants, especially evergreens, in 
small lots of from two toten (2.) Most beetles belonging to the 
closely allied genera Cryptocephalus and Clythra cover their eggs 
with excrement, and Rosenhauer* and other authors have minutely 
described how the egg is held horizontally between the hind tarsi 
while treated with its stercoraceous covering, which is added in small, 
thin, curved layers, and pressed into various patterns by the anus. 
In many species of the genera mentioned, the female is provided at 
the tip of her venter, with a little cavity into which she sticks this 
egg, if disturbed before the operation of covering is completed. Most 
of the species, after thus protecting their eggs, simply let them fall to 
the groud; while a few, like our Dominican species, attach them care- 
fully by a delicate, silk-like stalk, made of the same excrementitious 
matter. This stalk is analogous to that by which the eggs of our 
Lace-wings are attached, but, though shorter, it is less stiff, so that 
the eggs, instead of standing erect, always droop more or less. In the 
genus Chlamys the egg is anchored to the leaf, but by an extremely 
short peduncle.t 
The egg of our species is 0.03 inch long, narrowly oval and thrice 
as long as wide. It is whitish, translucent and very soft. Its cover- 
ing is of adeep brown, and very beautifully molded, with seven or 
eight thin ridges diagonally crossing each other at regular intervals. 
The excrement from which it is made is either quite sticky in itself, 
or is mixed with some sticky secretion: indeed, in the strict sense of 








* Ueber die Entw. und Fortp. der Clythren und Cryptocephalen, Erlangen, 1852. 


+T have frequently reared Chlamys plicata, Oliv., from the larya, which may he found feeding on 
Oak, Sycamore and Blackberry. The figure (37) of the case which I have introduced is too heavy at the 
top: it should be more pointed and curved downward. The beetles are found in early spring, and the 
eges, which Miss Murtfeldt first sueceeded in obtaining, are perfectly oval and of a highly polished 
Venetian-red, and look like little pieces of coral. They are taken between the hind tarsi and treated to 
a covering of dark, sticky excrementitious matter, very much in the same way as described in Coscinop- 
tera. The covering is, however, of simple and uniform surface. It 1s somewhat bell-shaped, the upper 
end being largest, squarely docked, and slightly depressed so as to form a circular rim around the mar- 
gin. The small end is anchored to the down of the leaf by a few gummy shreds. If the female is dis— 
turbed while covering the egg, she sticks it in the ventral cavity and runs away. It would appear from 
Miss Murtfeldt’s observations that while uncovered this egg is greedily sought by the males, which de- 
vour it; but that when once covered they never touch it. How essential to the species is a little bit of 
dung, in the light of this observation! The young larva, as in Coscinoptera, cuts its way out at the 
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the word it can not be called excrement, as it is evidently secreted for 
the especial purpose of oviposition, and differs considerably from the 
pure excrement. To attach and cover one egg requires about a half 
hour’s time. The operation is generally performed during the night, 
and I have known the same female to fix thirteen between a May sun- 
set and sunrise. The covering is undoubtedly intended to shield the 
egg from marauders, and especially from the depredations of the 
males, judging from the facts recorded in the subsidiary note, on 
Chiamys. 

In from fourteen to eighteen days the egg hatches, the young larva 
opening its way to the light of day through the attached end of its 
egg-shield, and doubtless cutting itself loose from its anchorage and 
tumbling to the ground. The covering which had protected the egg 
now serves as cradle to the young larva, which pokes out its head and 
legs and craws actively about by a series of curious jerks, with the 
egg-case hoisted in the air—withdrawing the exposed parts upon the 
slightest disturbance. 

The Chrysomelians so very generally feed on the green and grow- 
ing leaves of plants that they have been popularly characterized as 
“‘ Leaf-feeders.” Our present subject, however,departs from the habit 
of the family, as do many of its close connections, in that it feeds on 
dead and decaying leaves in its earlier larval days.* Nor does it 
seem to be particular as to the kind of leaf, as I have furnished it with 
sumach, sassafras, oak, apple and other kinds, and it fed alike on the 
parenchyma of all, but would not touch the green leaves of the same 
plants. 

The larva, though growing slowly, is soon cramped in the cradle 
of its birth, and must needs have more room. This it gets by mixing 
particles of earth into a mortar, by means of saliva, and plastering 
the mixture with its jaws to the rim formed by the opening of the 
case. As the animal increases in size its case thus enlarges from the 
bottom, the material being molded into irregular longitudinal ridges, ° 
and always surmounted at the top by the old, partially covered egg- 








attached end, and makes a house of the egg-case, gradually adding to it, withiage. This apical egg- 
case, may always be distinguished by its darker color, and finer and more glutinous material, from the 
rest of the larval house, which is more or less covered with the leaf-down of its food-plant, and is, im 
consequence, on the Sycamore, quite grayish and pilose. The larva, extricated from its case, is well 
represented in the illustration (37), though the end of body should be more curved underneath. It 
eats irregular holes in the leaves, and when about to transform, securely fastens the case to the same. 
The pupa is of a brilliant flesh color, and characterized chiefly by having at the end of the body two 
short, blunt, dorsal tubercles directed upward and outward, and two terminal processes in a line with 
body, more proximate and pointed. The beeties issue througha lid, smoothly cut from the pointed free 
end of the case, and they feed on the same plants by skeletonizing the leaves. 


*Some Clythrid laryee even feed on dead animal matter. 
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case (}). The color of this larval house, in our insect, is pale grayish- 
yeliow, and it looks very much as though made solely of dried earth. 
Indeed, though in some allied European species, as Gené and Rosen- 
hauer have abundantly shown, the larval case is composed mainly, if 
not solely, of the animal’s feeces, in our Coscinoptera it is composed 
principally of earth or fine particles of sand, the excrement and other 
matter, adhering mostly to the outside, and only sufficient to give a 
faint greenish tinge to the whole, when moistened and comminuted. 
When submitted to great heat the small amount of organic matter is 
observable in the odor and a slight discoloration, but no ash is pro- 
duced, and the sand crystals are visible with a good lens, and grate 
under pressure of a knife-blade. The case is, for these reasons, quite 
brittle, and easily resolved into a fine powder; and we can, with this 
knowledge, understand the philosophy of the ridges, which are evi- 
dently intended to give strength to the case, and not for mere fantasy 
or ornament. 

The larva of this insect differs little from those of other case- 
bearing genera, such as Chlamys, Clythra, Cryptocephalus (Fig. 37 
Chlamys plicata, Oliv.—after Packard): indeed, species and even gen- 
era are more easily distinguished, in this state, by the cases themselves 
[Fig. 37.] than by the larve that dwell within them. It 

o> is of a yellowish-white color, with the head, a 
shield on the first joint, and the legs, brown- 
% black (/, underside of head; &, jaws ; /,maxil- 
7’ lary palpus; j, leg enlarged); and as will be 
‘Camanys prreaTa s—1arva, with Seen by the figure (a), with the posterior part of 
the body rather heavy and curled under, something as in a small, 
White Grub, or May-beetle larva. The anus is thus brought in close 
contact with the legs, and the excrement is passed by these to the 
mouth and ejected, and the case thus kept clear inside. 

I have not yet succeeded in bringing the insect through all its 
transformations, but have kept it feeding for ten months from the egg, 
or from the Ist of June till into the following March; and judging from 
the fact that at the end of this time the larval growth was not more 
than half attained, it is probable that, as is known to be the case with 
some European Clythras, more than one year is required for its full 
development. From analogy we may, with sufficient certainty, infer 
that when full grown, it closes up the mouth of its case, turns around 
in it before becoming a pupa, and finally eats its way out as a beetle, 
not from the broad and sealed mouth, but through a lid cut at the 
small apical end originally surmounted with the egg-case. The larvae 
of some European species of Clythra are known to climb onto plants 
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just before pupating, and to abandon their dry food for that which is 
more green and succulent. 

As this insect has never been found in large numbers, and con- 
tents itself during most of its life with that which is valueless to us, 
it can not be considered as injuriqus; and I have introduced it to my 
readers rather on account of its curious life-history than because of 
the few sumach leaves which the beetle riddles. 


THE YUCCA MOTH—Pronuba yuccasella Riley. 


My observations of the past year have enabled 
me to complete the natural history of this curious and 
interesting insect. Regarding the chrysalis, I extract 
the following from the Transactions of the St. Louis 
Academy of Science (Vol. III, p. 178): 

“As Isuggested it would, the larva remains in its 
cocoon unchanged all through the fall, winter and 
iat pepe ap spring months, and does not assume the chrysalis state 


LA:—l, male; m, +] ] | 7 ne- 
eee cmene till a fortnight or so before the blooming of the Yuc 


cas. It is one of the hardiest larvz I have had to do with, and will 
not only repeatedly mend its cocoon when this is cut or torn, but, 
when extracted from it, will survive for months if afterward kept in 
a tight vessel. This tenacity of life makes its safe transportation from 
one country to another all the more sure and easy. 

“The chrysalis works its way through a long dorsal rent in the 
larval skin, so that this latter is not compressed into a little mass, as 
is the more usual way with Lepidoptera, but retains nearly its origi- 
nal length. 


* “DESCRIPTION OF CHRYSALIS, Q (Fig. 38, m, lateral view).—Average length 0.30 
inch; greatest diameter about 3-7 the length. Thick and stout, with the dorsum 
greatly arched. Head with a prominent, conical projection on top, and two smaller 
ones between the eyes. Most characteristic feature a series of six dorsal, arcuated, 
horny plates—one on the anterior half of each of joints 5-10. These plates have ante- 
riorly 10-12 blunt, flattened, recurved projections, the largest in the middle, from which 
the others are successively lessened. The ends of some of the larger ones are shaped 
like the share of the more common shovyel-plow. In the first row the arcuation is 
greatest, and the projections largest and directed most forward ; all which features are 
gradually lessened with each succeeding joint. Joint 11 has no plate, and but four 
posteriorly-directed spines, while joint 12 has two broad and flattened dorsal processes. 
Tip of abdomen rounded and reaching beyond the processes. Each joint has a trans- 
verse series of stiff yellow hairs, and four such are quite conspicuous on mesothorax, 
and others on top of head and on face. Color, when fresh, pale green, with the wing- 
sheaths darker. When mature, and just before giving forth the moth, the head, tho- 
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rax, breast between the antennze, and tip of abdomen, are light brown; the eyes, dor- 
sal plates and projections, darker brown; the wing-sheaths and interspaces between 
dorsal plates, whitish ; and the sides greenish. 

‘<i (Fig. 38, 7, dorsal view) distinguished generally by his somewhat smaller size ; 
by the dorsal projections not diminishing on joints 8-11, but rather increasing in size ; 
by the greater shortness of joint 11, and gyeater length of joint 12; and by the apex 
not being so rounded, and not extending beyond the broad anal horny processes. At 
maturity the maxillary pieces are somewhat flatter, owing doubtless to the fact that 
in @ the spiny cylindrical tentacles lie stretched nearly their whole length, and cause 
them to bulge more. 

“Thus in the chrysalis state this insect is as abnormal and as ad- 
mirably adapted to its conditions and wants as it is in the larva and 
imago states. Sexual distinctions are very rarely observable in chrys- 
alides; but after I had learned to distinguish between them I could 
readily separate the sexes in this case, and my judgment was con- 
firmed upon the issuing of the moths. By a series of contortions, but 
more especially by alternate forward and backward movements of 
the dorsal projections, this chrysalis easily ascends to the surface of 
the ground, the cephalic spines serving to open the end of the cocoon, 
and the dorsal projections making excellent levers by which it pries 
its way through the soil. 

“ [found it very difficult to hasten the natural process of devel- 
opment, for notwithstanding that, in my anxiety to force a few speci- 
mens, I kept them throughout the winter in a mean temperature of 
about 80° F., I did not succeed in getting a chrysalis until May 5. As 
the blooming season of our filamentous Yuccas is comparatively 
brief, and as all moths issuing before or after such blooming would 
be likely to die without issue, we find the habit of developing at the 
proper season very strongly fixed. My first moths issued (three of 
them, all forced) May 30, leaving their exuvie lying on the top of the 
ground. The cocoons out-doors, and which are seldom more than five 
or six inches below the surface of the ground, yet contain (June ,2). 
many of them, the unchanged larva.” 

Regarding the method of oviposition, I copy the following com- 
munication to the American Naturalist (Vol. VIL., Oct. i873) : 

“To complete the natural-history of Pronuba yuccasella, a de- 
scription of the method of oviposition is necessary. In a former 
article [Rep. V., p. 155] on this insect, occur the following sen- 
tences :— 


‘For want of sufficient time, I have been unable to catch the moth 
in the act of oviposition; but from careful examination I am satisfied 
that the eggs are not, deposited on the outside of the fruit. They are 
either thrust into it from the side or from the stigmatic opening, fol- 
lowing, most probably, the course of the pollen tubes. I strongly 
incline to the latter view, for, though many Lepidoptera are furnished 
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with extensile ovipositors, which enable them to thrust their eggs 
into crevices and other orifices, I know of none which actually punc- 
ture, nor have I been able to discover any trace of punctures leading 
2 nee have I been able to discover'the egg in situ; which is 
not to be wondered at, however, as when examined in the female ab- 
domen it is found to be long, narrow, soft and flexible, and cf the 
exact color of the flesh of the young fruit. The ovipositor is so very 
fine and extensile that it may be thrustinto the most minute and nar- 
row passage.’ 

“ Analogy has proved an unreliable guide in this instance, as, in- 
deed, it often does in natural science; while the curious 2 Pronuba 
adds one more to the anomalies which belong to her. She does pune- 
ture the young fruit and convey her eggs into it from its side. 

““The Yucea flowers are fully opened and perfect during a single 
evening and night only, and it is during this, the first night of bloom- 
ing, that eggs are consigned to the somewhat prismatic pistil. The 
pollen grains are not so often expelled, to fall on the inside of the 
flower, as I had been led to suppose; but almost always remain in an 
entire lump on the contracted and curled anthers. The moth, conse- 
quently, has no difficulty in accumulating her little load of pollen, for 
a single anther furnishes nearly the requisite amount. 

“ Once equipped with this important commodity, she may be seen 
either crawling over or resting within the flower. From time to time 
she makes a sudden start, deftly runs around and among the stamens, 
and anon takes position with the body between and the legs strad- 
dling some two of them—her head turned toward the stigma. As the 
terminal halves of the stamens are always more or less recurved, she 
generally has to retreat between two of them until the tip of her ab- 
domen can reach the pistil. As soon as afavorable point is reached— 
generally just below the middle—the lance-like sheath of the oviposi- 
tor, which consists of four converging, corneous bristles, is thrust into 
thasoft tissue, held there a few seconds while the egg is conducted 
to its destination, and then withdrawn by aseries of up and down 
movements. So intent is she upon this work that after the evipositor 
once penetrates the pistil the whole perigon may be detached, some 
of the encumbering petals and stamens removed, the insect brought 
within the focus of a good lens, and all her movements observed to the 
greatest advantage, without disturbing her. In this way I have been 
able to watch the consignment of hundreds of eggs, and to admire the 
delicacy and elasticity of the ovipositor proper, which issues from the 
setaceous sheath in a silk-like thread, almost invisible to the naked 
eye, and as long as the terminal abdominal joint; and which stretches 
and bends according as the body is raised or lowered. 
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“No sooner is the ovipositor withdrawn into the abdomen than, the 
moth runs up to the top of the pistil, uncoils her pollen-bedecked 
tentacles, thrusts them into the stigmatic opening, and works her 
head vigorously as I have previously described—the motion being 
mostly up and down and lasting several seconds. This carrying of the 
pollen to the stigma generally follows every act of oviposition, so that 
where ten or a dozen eggs are consigned to a single pistil, the stigma 
will be so many times be-pollened. The ends of the tentacles, which 
are most setose and spiny, and which are always curled into the pol- 
len-mass when not uncoiled, must necessarily carry a number of pol- 
len grains each time pollination takes place; and I have noticed a 
gradual diminution in the size of the collected mass, corresponding, 
no doubt, to the work performed, which is indicated by the rubbed and 
worn appearance of the individual—the freshest specimens always 
having the largest loads. 

“ While oviposition is generally followed (and not preceded, as I 
formerly supposed) each time by pollination, yet the former some- 
times takes place twice, thrice or oftener without the latter being per- 
formed; and I suspect that the converse of this is equally true. 

“ Although often marking the exact point at which the puncture 
was made, it is so very fine and the fruit tissue so soft and succulent, 
that I never succeeded in tracing the passage to the locus of the egg 
until I dipped the pistil in ink. If carefully done, without bruising 
the surface or aliowing the ink to run in at the stigma, the fruit, by 
this operation, will be discolored only where the ink has followed the 
recent puncture, which may then be traced by means of a lens; though 
by extraordinary practice and manipulation it might doubtless be 
traced under the microscope, without such aid. The egg is very nar- 
row and elongate, soft, flexile, rather translucent, pointed anteriorly, 
and of the exact color of its surrounding. It lies curved in the ova_ 
rian cavity, always on the rounded side next the primary dissepiments 
(in the cases I have noticed), and with the anterior end for the nfost 
part close to the placenta. These facts are best ascertained a day or 
two after the fruit is plucked, when, in the ink-dipped specimens, a 
sunken black cicatrice forms around the mouth of the puncture, and 
the ovarian cavity enlarges by the shrinking of the adjoining tissues. 
I have little doubt that the egg increases in bulk before hatching, 
under the influences of impregnation and endosmosis, and Dr. Engel- 
mann tells me that he has been able to trace the embryo larva under 
the extremely delicate egg-covering, and to observe it curled up at 
the anterior“end of the egg, which greatly enlarges. This larva hatches 
on the fourth or fifth day after the laying of the egg, and usually 
commences feeding between two ovules, which, in consequence of its 
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action, swell abnormally. Thus, in making a longitudinal section of 
the fruit, these swollen ovules often indicate the presence of the worm 
where it would otherwise be overlooked while very small. 

“ While oviposition generally takes place in the manner described, 
the moth head outward and straddling two stamens, an entirely op- 
posite position must sometimes be assumed, since larvee and punc- 
tures are not unfrequently found in the upper part of the fruit, espe- 
cially where a single one is stocked with ten or a dozen larve, as is 
sometimes the case.* As the fruit enlarges, the mouth of the punc- 
ture forms a slight, discolored depression, more noticeable in some 
varieties than others; but the passage-way becomes obliterated. 

“ My observations this summer might be extended much in detail. 
They have convinced me more than ever that Pronuba is the only 
insect by the aid of which our Yuccas can be fully fertilized: for I 
have studied this fertilization diligently night after night, without 
seeing any other species go near the stigma. The stigmatic opening 
closes after the first night, and I know of no crepuscular or nocturnal 
species which could collect the requisite amount of pollen and bring 
it so to bear on the stigma that each ovule would receive the influ- 
ence of a pollen grain. The species already eunmeratedt as frequent- 
ing Yucca are mostly diurnal, and have nothing to do in the work ; 
and wherever I have excluded the moth from the flowers, by enclos- 
ing the latter with netting, no fruit has been produced. I am, there- 
fore, led to believe that the few rare instances of yucca-fertilization, 
in localities where Pronuba may be presumed not to occur, have been 
brought about by another insect accidentally, or by the stamens 
reaching an exceptional length, and the anthers being brought into 
contact with the stigma by the conniving of the closing petals. I 
have found the stamens of varying length in the flowers on the same 
panicle, and in some instances almost as long as the pistil.” 





.. *T have counted as many as twenty-one larye ina single capsule of what is apparently Y. flaccida. ; 


+ Rep. V, p. 15£) 
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HACK BERRY BWETERELINSs 


One of the most beautiful of European butterflies, much coveted 
and prized by the collector, especially in England, where it is ex- 
tremely rare, is that known as the Purple Emperor ( Apatura Jris 
Fabr). The wings in the male of this magnificent species exhibit 
now the deep brown which alone the female, as a rule, possesses, now 
a beautiful deep violet-blue, according to the direction from which we 
view them. This changeability of color is owing to the peculiar form, 
shape and arrangement of the wing-scales. If, by the aid of a good 
microscope, we examine these scales, we shall see that, besides the 
longitudinal imbrications so generally characteristic of the wing- 
coverings of the Lepidoptera, they are furnished, on the parts natur- 
ally exposed, with innumerable minute, transverse, angular ridges, 
each having a brown and each a blue surface exposed—a fact which, 
by means of his excellent magnifier, Rosel von Résenhof demon- 
strated a century and a quarter ago, and which at once explains the 
peculiarity which renders the butterfly so conspicuous among its 
scaly-winged companions. The adolescent life of this butterfly is 
quite interesting, and there are amusing accounts of the zeal with 
which the larva and chrysalis have been sought by some of the earlier 
entomologists, and of the pleasure which their discovery has afforded. 
The larva feeds on Saliz. 

In this country there are two butterflies belonging to the genus 
Apatura, as heretofore understood: viz., Lycaun Fabr. and Herse 
Fabr. The complete natural history of these has so far remained 
untold; and from any figures or descriptions extant they could not 
be distinguished from each other in their earlier stages. In Boisduval 
et LeConte’s Jconographic,* to which we naturally look for something 
respectable, the figures are, to speak in their own language, a/reuses. 
No characteristics are given by which the larvz could be separated 
with any certainty, while the chrysalides are wrongly represented 
hanging by the tip of the body, at right angles from the point of 
attachment (which they never do), rounded and entire dorsally (they 
are notched and angular), and without a single generic character that 
belongs to them. Nor authors nor draughtsmen, if they ever saw the 





* Hist. Gen. et Icon. des Lépid, et des Chenilles deV Am. Sept., 1833. 
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earlier stages of these butterflies, could have looked at them with 
any degree of care; andit is quite natural that neither the descriptions 
in Morris’s “Synopsis,” which are abridged from the /conographie, 
nor the figures in Glover’s unpublished Plates, which are copied from 
the same, should gain in lucidity. Dr. Asa Fitch* makes a brief 
allusion to Herse, but the information he communicates is evidently 
obtained from the J/conographie, just mentioned, as it contains the 
same errors. None of our other standard entomological authors refer 
to these butterflies, for which reason a few facts regarding them may 
not be uninteresting. 

They both feed on Hackberry (Celtis), and, so far, I have found 
them on no other plant. The Hackberry is sufficiently common in 
the bottom lands of Missouri, and two tolerably constant forms are 
easily recognizable: 1—(occidentalis Linn.) with broad, roughish, 
sharply serrate leaves, purple-black drupes, and rather pale bark, 
which on the trunk is rough and strongly cleft so as to look as if 
hacked; 2—( Mississippiensis Bosc.) with smaller, narrower, darker 
leaves, less serrate and often entire, yellow drupes, and darker bark, 
the trunk appearing knotty. <A third form (crassifolia Lam’k), hav- 
ing most the aspect of U/?mus, occurs less frequently. It ismuch like 
occidentalis, but with more supple limbs, and rougher, thicker leaves, 
which, when plucked, wilt much more rapidly than do those of the 
other forms. Botanists differ as to whether these forms are specific 
or varietal. Dr. Gray refers them all to occ/dentalis, and, as inter- 
mediate varieties are found and the seedlings from the same tree are 
exceedingly variable, this seems the proper course. But Prof. Plan- 
chon, who has monographed the genus, considers 1 and 2 good species, 
and the third doubtful. The two butterfly larve I am about to speak 
of feed indiscriminately on all three, but so faras my experience 
goes, show a preference for occidentalis. 


THE HYED EMPEROR—Apatura Lycaon (Fabr.) 


During the month of May the larvze of this species may be found 
on the above-mentioned trees, coming to their full growth, pretty uni- 
formly, by the end of the month. They are then (Fig. 39, 6, and Fig. 


* 30d N. Y. Rep., § 83. 
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[Fig. 39,] 40, g) rather more than an 
j inch long, of a pea-green 
y , color, with a series of yellow 
~ spots along the middle of 
the back, and three yellow 
lines each side, the interme- 
diate one undulating, often 
obsolete on the anterior part 
AraTuRA LycAon:—a, egg; b, larva, dorsal view; ¢, d, of each joint, and containing 
Goled line showing form of femaleail natural size’ @ little lead-colored dimple. 
The body is more or less thickly granulated with pale papillz, remind- 
ing one of Paphia [2d Rep., Fig. 94; 5th, Fig. 12]; swells in the 
middle, from which it tapers both ways, the anal extremity ending in 
two horns. The back and sides are flattened, the latter sloping 
slightly, roof-fashiun. The most characteristic feature is the head, 
which, though variable in color,is always surmounted at this age 
with two antlers. 

This larva is found when at rest on the under side of the leaf, usu- 
ally on a carpet of silk, and often with a portion of the leaf bent 
around it. The lower part of the head is then drawn under the neck 
and the antlers thrown forward (Fig.39,2). In preparing for the chrysalis 
state, it spins on the under side of a leaf a little bunch of silk in which 
to entangle its anal prolegs. Sometimes, but not often, it partially 
covers itself with a curled leaf, or with two leaves drawn together. 
Here it rests for about two days, when the larval head and skin split 
open, and the soft and unformed chrysalis works them back to the 
extremity of its body. It then secures itself, knocks off the shrunken 
skin, and soon assumes the delicate green color, marked with cream- 
yellow, and the elegant form (Fig. 39, c, d@), which Nature has imposed 
upon it. Most naked chrysalides, which have the bodies appressed to 
the object of attachment, are girded and supported by a loop adroitly 
constructed by the larvee,* but our Lycaon chrysalis, by aid of its pecu- 
liarly elongate anal pad of crochets running under the end of the abdo- 
men, is enabled to retain this position without any such loop. In this 
it differs from all the other members of its family (Vymphalide), which 
simply suspend themselves by the tail,and which hang more or less 
directly at right angles from the object of attachment, when not sup- 
ported by leaves. 








* This is well known to be the rule in the Rhopalocerous families Papilionide, Erycinide, and 
Lycenide. It occurs also in some Heterocerous genera. I have bred the neat little Geometrid Acidalia 
persimilata Grote trom Ageratum, and its chrysalis mimics Papilio not only in being supported by a loop, 
but in having ocellar tubercles. The same habit obtains inthe European Tineid Llachista cinereopunc- 
tella Haw., which mines the leayes of Carew (see Stainton’s Nat. Hist. Tin. UL., Pl. 4, Fig. J, ¢), and 
doubtless in others. 
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[Fig. 40.] 


The chrysalis, state lasts 
about ten days, when the 
= enclosed butterfly bursts 
“S the fragile shell and drags 
its limp self out. Clinging 
. fora time to the ruptured 
_ husk, while the compressed 
wings visibly enlarge, the 
butterfly at last flies off—a 
_perfected piece of Nature’s 





APATURA LYCAON :—f, egg, Magnified; g, larva, lateral view 
h, imago, underside—natur al size; ‘an Kale “Mm, the ave ait “unrivaled handiwork. Well 
ferent larval he: ids; 2, 0, dorsal and lateral views of lary 
joint—enlarged. “sneer in cabinets under 


the old name of Apatura celtis Boisd., it is of a more or less intense 
russety-gray, inclined to olivaceous, and shaded with dark brown, 
which, in certain lights, shows its relation to the European Jris by a 
faint purple reflection. The figures (39, e, and 40,/) will stand in 
place of more elaborate description. Aside from the genital organs, 
the sexes are, asa rule, quite easily distinguished by the larger size of 
the female, and her less falcate front wings and broader, more rounded 
hind wings; but where these characters can not be relied on, as is 
sometimes the case, the sexes can yet be distinguished by the differ- 
ence in the impotent front legs, the male having the feet (tarsz) and 
shanks (¢7d7e) of these legs covered with soft whitish hair, while in 
the female they are naked, as in the other legs. 

The butterflies begin to appear in the latitude of St. Louis by the 
middle of June, and by the end of that month the eggs may be found. 
These eggs (Fig. 39, a, and 40, 7) are attached rather slightly to the 
under side of a leaf, either singly or in small clusters not exceeding 
a dozen. In form they are nearly globular, with very delicate longi- 
tudinal ribs, and still finer transverse striz. In hatching, the enclosed 
larva pushes open the crown, which lifts likea cap. When first hatched 
this larva is of a uniform yellow, sparsely covered with a few soft 
hairs, and with a head (Fig. 40, 2) which is jet-black and always horn- 
less—thus differing materially from the head subsequently worn. The 
larve of this, the first, brood feed for rather less than a month, when 
they transform and give out the second brood of butterflies during 
August. These lay eggs again, which in due time hatch. But the 
second brood of larve thus hatching, instead of feeding with good 
appetite as did the first brood, is more lethargic from the start, and 
develops more slowly. Every worm, after passing through the second 
or third molt, ceases to eat; then shrinks in size and stations itself on 
the under side of a leaf. Here it changes its fresh green color for a 
dingy, grayish-brown, (caused by more or less distinct purplish marks 
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ona dingy yellow ground), the better to keep in conformity with that 
of its dying support, with which, eventually, it falls to the earth, and 
there hibernates. A heavy snow may cover it many inches deep; a 
drenching rain may soak it through and through; the mercury may 
sink 22° F. below, or rise 80° above zero; but this little worm is indif- 
ferent to all, and sleeps a profound torpid sleep from the first of Octo- 
ber until vegetation starts anew the ensuing spring. The weather 
in St. Louis is often delightfully mild and even warm long after this 
larva has gone into winter quarters, but nothing short of the animating 
breath of the vernal year prompts it to renew the activity it lost the 
fall before. 

In acquiring its winter habit the joints are greatly contracted, 
the body becomes somewhat translucent, while the hairs from the 
papillz become stouter; and in this condition it has a conchiliform 
appearance, and strongly recalls the young 7hecla larva, or the young 
larvee of such Heterocerous genera as /uclea and Adoneta. 

Thus there are two broods each year, but they overlap each other 
so that a few of the later individuals of the first coéxist with the earlier 
individuals of the second, and the butterflies may be found more or 
less abundantly from early June till September. 

The larva experiences four molts, so that there are four heads (7, 
j, k, 1) which are shed entire, and a fifth (7) which 1s split open by 
the chrysalis and attached to the last Jarval skin. During the rest 
preceding each molt the antlers of the new head will be found laid 
back on the first joint, below the skin. 


THE TAWNY EMPEROR—Apatura Herse (Fabr.) 


[Fig. 41.] | This butterfly (Figs. 41, 
Vw d, and 42, A) is at once 
* distinguished from Lycaon 
by its larger average size, 
more fulvous color and 
different ornamentation, 
especially of the front 
wings. Aside from the 
sexual characters already 
given in speaking of the 

= previous species, the male 
m: Bie the dbtiea bine iioeee cea of fe cone cama amie in Herse is generally 
brighter colored than the female, with the markings, especially of hind 
wings, much more clearly defined; so that, instead of the distinct 
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pattern of hind wing which I have illustrated (Fig. 42, 1), the female 
has the marks more or less obsolete, and the general tint deeper and 
more uniform. The species extends farther north and east than Ly- 
caon; but in the Mississippi Valley and the more southern States, 
both species occur, and J have often found their larve feeding on the 
same tree. //erse is, however, less common than Lycaon. Boisduval 
gives Prunus as food-plant of the species, but it has never been since 
recorded as occurring on trees of that genus, and Mr. Samuel H. 
Scudder, of Plymouth, N. H., to whom I sent young larve, found they 
refused plum-leaves, and died rather than eat of them. 

Dace The eggs of Herse (Figs- 
waxy 41, a, and 42, p), unlike 


‘feer] those of its lesser congener, 
are invariably deposited in 
dense batches of from 300 
‘| to 500, and two, or more of- 
VY ° ten three, tiers deep. Oth- 


erwise they differ from 














ferent heads of larva; 7, 0, dorsal and lateral views of larval they are pale yellowish- 


white, but toward hatching, the mass, if uninjured, acquires a deeper 
buff color. The larva, in the first stage, is easily distinguished by its 
copal-yellow, instead of black, head; and in the other stages by hav- 
ing a dark medio-dorsal line, and a straight, instead of a wavy, supra- 
stigmatal line. The head is also larger, more pubescent, broader at 
top, and with the antlers larger, more spiny, and more hairy. ‘The 
spines vary somewhat in sharpness and size, but are often very con- 
spicuous in the third molt, when a worm at rest presents a really sin- 
gular appearance (Fig. 42, 7). These larvx are more or less gregarious 
up to the third molt, after which they scatter. The habit, after they 
scatter, of hiding within leaves drawn around them, is more deter- 
mined than in Zycaon; and the young of the second brood fall with 
the leaf, and hibernate huddled together in companies of five and up- 
ward (Fig. 42, 7). They have a habit, before separating, of feeding 
side by side, eating the leaf from the tip downward, but leaving the 
stouter ribs. Spinning a thread wherever they go, they often, in 
traveling from leaf to leaf, make quite a pathway of silk; and if the 
branch be suddenly jarred, they will drop and hang suspended in 
mid-air, and, after reassurance, climb up again with the thoracic legs. 
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I have not reared this species from the egg to the imago asI have 
the smaller species, but it doubtless goes through the same number of 
molts, as I possess five different sized heads. It is probable, however, 
that the number will not correspond in the estival and autumnal 
broods; for I have reason to believe that some of my first brood of 
Lycaon larve went through but three molts; while I have watched 
Herse go through the third molt after it had ceased feeding in the 
fall, with scarcely any perceptible enlargement of the head—this 
third head being of smaller size and browner color than the corre- 
sponding one from the first brood. 

Both species are found on the lower branches of the trees more 
especially, and very seldom on the higher. 


PARASITES. 


The Tawny Emperor is evidently most prolific, and one would sup- 
pose that it would be the most numerous; but its eggs, being laid ina 
batch, are more apt to be destroyed in great numbers by cannibal and 
parasitic insects. Such, indeed, is actually the case; for, while I have 
yet found no parasites on Zycaon, of ten batches of Herse eggs eight 
have been found more or less infested with a minute Chalcid-fly, one 
fly to each egg. 

The egg thus infested becomes purplish, so as readily to be dis- 
tinguished from the sound ones, and even when empty, an egg that 
has been parasitized is easily recognized by the crown being per- 
forated instead of lifted up. I have not reared the parasite, and have 
been unable to extricate any perfect specimens. From fragments, 
the species seems to be blue-black; what appear to be the front tibize 
have a prominent spur lacking in the others, while the antennz seem 
to be 6-jointed, 2 being twice as long as bulbus, 3, 4 and 5 subequal 
and half as long, 6 fusiform and as long as 2. It evidently belongs to 
the Trichogrammida, and comes near Brachista. 


BIBLIOGRAPHICAL. 


For forty years past these two butterflies have been known in 
entomological works by the names of Apatura celtis Boisd. and A. 
Clyton Boisd. Even in Mr. Edwards’s recent work* these familiar 
names were retained. But in Mr. Scudder’s Revisiont these insects 
are referred to under the generic name Dozocopa, and the specific 
names which I have here employed. 

Of the generic name it need only be said that Apatwra was cre- 
ated by Fabricius in 1807; Doxocopa by Hibner in 1816. From 
information kindly communicated by Mr. Scudder, the latter genus 








* The Butterflies of N. A., by Wm. H. Edwards, Philad., 1868-72. 
+ Sys. Rey. of Some of the Am. Butterflies, by S. H. Scudder; Salem Mass., 1872. 
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seems to differ from the former principally in the antennx being 
proportionally more slender, the club shorter and less uniform, the 
palpi more slender and yet shorter, and the legs also more slender; 
while the hind wings in the male Apatura are not hollowed out as 
in Doxocopa. This last character is of little value, as it is variable in 
the same species. The other points of difference also appear trivial 
indeed when we consider the many points of resemblance. It is rea- 
sonable to suppose that many of the honored writers on diurnal Lepi- 
doptera, since Hiibner’s time, have been familiar with his diagnosis of 
Doxocopa, and they ignored the genus because they considered that 
the characters were not sufficient to separate itfrom Apatura. Kirby, 
as late as 1871, did so. Opinions will differ as to what should consti- 
tute a genus, and my own opinion is expressed in the name I here 
employ. Mr. Scudder may be able by study of the preparatory stages © 
to establish more emphatic differences in his forthcoming work. If 
so, Doxocopa will doubtless be employed for our species, but it will 
be Dowocopa Scudder and not Doxocopa Hubner, as the latter knew 
nothing about those differences. Until that time I have thought best 
to follow preceding authors. Judging from figures of the European 
Apaturas, the most important differences between them and our two 
N. A. species will be found in the chrysalis state, and principally in 
the shape of the cremaster. The horns of the European larve are less 
branching, and the notum of the throax in the chrysalis is more 
depressed ; but our two N. A. species also differ in these characters. 
Regarding the specific names, Zycaon and Herse were named by 
Fabricius, as Mr. Scudder informs me, from paintings, “ unquestionably 
representing our species, in the possession of a Mr. Jones,” and now at 
Oxford, Eng. No locality was given for them. Did some rule prevail 
such as that which has been suggested by Professor Westwood—viz., 
that after an insect has been universally designated, say for a quarter 
of a century, by a specific name, that name should nevermore give 
way to any that might be resuscitated—we should not now be called 
upon to change Boisduval’s familiar titles for these familiar butter- 
flies. So long as no such rule exists, the quickest way to get rid of 
the confusion now attaching to the specific nomenclature* is to follow 
Mr. Scudder, who has given the subject so much attention. In the 
higher animals, Audubon and Bachman did not hesitate to reject such 
names as Anisonyx rufa Kafinesque, or Arectomys rufa Harlan— 
names given to an animal which Lewis and Clark had described, but 
which the namers had never seen; and to adopt, instead, the Aplo- 





* For instance, Lycaon and Herse are referred by Kirby (Syn. Cat. p. 87) to Hipparchia? and yet 
on p. 262 of the same work we haye Aptura Lycaon, of which Herse is designated as Q. 
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dontia leporina Richardson, which, though it had not priority, was 
first coupled with a truly recognizable description from the animal 
itself. On similar grounds Mr. Scudder would have been justified in 
rejecting the Fabrician names. As a matter of interest to Lepidopte- 
rists, I produce these two descriptions (kindly copied for me by Mr. 
Scudder) which have remained so long unnoticed and unrecognized: 


[FaBRICIUS, Entomologia Systematica, Tom. iii., pars 1, p. 228.] 


Lycaon, 714.—P. S. Alis dentatis, anticis fuscis, flavo alboque maculatis, posti- 
cis ferrugineis, ocellis sex czcis ; subtus variegatis, ocellis octo. 

Papilio Lycaon. Jon. fig. pict. 4, tab. 17, fig. 1. 

Habitat , Mus. Dom. Drury. 





Corpus medium, fuscum abdomnis lateribus fulvis. Ale antice supra fuses ; 
flavo alboque maculatz ocelloque cco atro iride rufa; subtus basi flava, fuseo macu- 
late, apice fasczee maculis tribus albis ocellisque duobus atris iride flava, anteriori 
pupila alba, posteriori ceco. Striga marginalis flava. Postice basi obscure striga e 
maculis quinque flavis, apice rufis, maculis sex ocellaribus, atris. Subtus flavo fus- 
ecoque variegatie, ocellis, octo atris, iride flava pupillaque ccerulea [p. 229.] 

Herse, 718. P.S. Alis dentatis fusco ferrugineis: anticis albopunctatis, posticis 
utringue ocellis, septem cecis. [p. 230.] 

Papilio Herse. Jon. fig. pict. 4, tab. 7, fi 

Habitat , Dom. Drury. 

Corpus fusco ferrugineum. Alz antic obscure ferruginez, pone medium fascia e 
maculis sex punctisque quatuor apicis albis, subtus pallidiores. Postice fusco ferru- 
ginex ocellis septemnigris iride ferruginea : secundo tertioque pupilla ferruginea, reli- 
quis cecis. Subtus pallidiores ocellis septem cceruleis iride flava, annulo nigro. 


og. 2. 





It will be seen that, aside from minor shortcomings, the difference 
in average size between the two species is not stated ; nothing is said 
of the under side of the bodies; no sexual distinctions are given; 
while the description of the spots on the primaries of Herse as white 
is well calculated to mislead, for in all specimens which I have seen 
they are distinctly bright ferruginous or “ ochry-yellow,” as Boisduval 
describes them. The figure from which the description was made, if 
it represents our species, must be incorrect, or must have been made 
from an etiolated specimen. As to the number of the spots, it varies 
on the primaries; and on the secondaries, while in both species the 
seven ocellar spots are always distinct inferiorly, the first and last are 
often, one or both, partly or entirely obsolete superiorly, so as to 
leave but five or six. More generally six are visible in the & and five 
only in the g. The eighth inferior spot in Lycaon, as described by 
Fabricius, can only refer to the small, more or less obsolete, and al- 
most always simple, oval spot on the middle of the inner borcer. 

It is doubtful if, without the drawings, these Fabrician species 
could have been satisfactorily determined ; so that Boisduval can not. 
be blamed for redescribing them. We should be justified in ignoring 
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such inadequate descriptions in a modern author; but, for many good 
reasons, it is the custom to make the best of those of the older au- 
thor, who sometimes ‘described a species in one single word. 


HAVE WE OTHER SPECIES OF THE GENUS IN THE UNITED STATES? 


Besides the two species of Apatura, the natural history of which 
I have just detailed, three other supposed species have been de- 
scribed, viz., A. /dyja Hiibn (Dozxocopa I, Exot. Schm.), A. Proser- 
pina Scudd. (Trans. Chic. Ac. Sc. I., p. 332), and A. Alicia Edw. (Butt. 
of N. A., p. 135). I know nothing of the first; but from the fact that 
Kirby (Syn. Cat. Diurnal Lep. p. 262) considers Clyton Boisd. a syno- 
nym, it will, perhaps, turn out a variety of Herse Fabr. The other two 
are considered synonyms—Proserpina of Herse and Alicia of Lycaon 
—by Scudder in his latest published opinion (Syst. Rev. etc., p. 9); 
and from the descriptions, I should agree with him in believing them 
mere varieties of the Fabrician species. It is, therefore, probable 
that we have but the two species I have figured. 

Mr. Edwards informs me that he still considers Alicia a good 
species; and that he is confirmed in the belief from the fact that not 
asingle Alicia was obtained from many specimens of Lycaon bred 
by himself last summer, or from those bred by me. But I should not 
expect to breed Alicia far away from its locality, any more than I 
should expect to breed the dark form of Limenitis Misippus or the 
dark female of Papilio Turnus in the more northern States. I am 
always suspicious of species founded on slight variations when one 
or two individuals only have been seen. /Zerse varies considerably, 
so that specimens as distinctly marked as my figure are the exception, 
and in the female the markings on the hind wings, both above and 
beneath, are often sufficiently obsolete to give the wing a uniform 
appearance, with the barest indication of a series of paler spots. 
Lycaon varies also not only in the intensity of color and distinctness 
of the marks, but in the relative size of many of the spots; that near- 
est the apex and that nearest the middle of the front wing being 
sometimes obsolete, while the dark ocellar spot on the same wing, 
which is usually simple, sometimes has a white discal speck. Mr. EKd- 
wards’s Alicia,as may readily be seen from his excellent figures, is, so 
far as we now know, larger than the average size of Zycaon, and the 
general color is more fulvous ; but there is absolute similarity of pat- 
tern between the two. Now as Zycaon varies both in size and depth 
of color, we may reasonably infer that Adzcza will be found to do so, 
and that, so far as these characters go, the description of Adzcza is 
from two specimens, and is of little value. The average size of Ly- 
caon, in the locality from which I write, is much less than that of 
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Herse; yet Boisduval (awctore Morris) gives his ce/tis the same size 
and form as his Clyton, while Fabricius mentions no difference inthe 
size of his two species; so that if we really have to do with three in- 
stead of two species, then A/icza Edw., so far as size is concerned, is 
but a redescription of celizs Boisd., and the small form which occurs 
in the Middle and Western States remains undescribed. The fact 
that Boisduval cites his celtzs from the Southern States, and that his 
description of the larva does not at all correspond with mine, would 
indeed give such aview a degree of plausibility; but, for my own 
part, I much prefer to believe that the differences in the butterflies 
are varietal, and that the discrepancies between the descriptions of 
the larva may be accounted for on the strong probability that Boisdu- 
val’s description and figure of the larva are as untruthful as those of 
the chrysalis. But all such questions must be left to the future to 
decide ; meanwhile Mr. Edwards’s opinionis, in one sense, as rightfully 
held as Mr. Scudder’s or mine. 


DESCRIPTIVE. 


ApaTuRA Lycaon—Egg.—Average diameter 0.03 inch. When first laid, opaque 
white, becoming day by day more translucent. About and around the crown are a 
few pale purplish specks and marks, which deepen until they are sometimes black, and 
as the embryo develops, its black head shows plainly through the crown and the egg 
becomes slightly grayer. Shape globular, the top flattened, the base still more so; 
about as wide as deep, averaging 0.025 inch either way, the depth most often exceeding. 
From 19-20 longitudinal, rather prominent ribs, and about twice as many very delicate 
transverse striz, the latter best seen on the empty shell, and both ribs and strize: hecom- 
ing obsolete on the crown. 

Attached not very firmly and always on the under side of a leaf, in batches of from 
1-12 (7, 7, 5, 7,7, 1, 4, 2, 3, 7, 11, 12, observed). Egg period from 6-10 days. 

Larva—Newly hatched 0.07-0.08 inch long. Body cylindrical, tapering very slightly 
behind, pale yellow, immaculate, with concolorous piliferous dots giving rise to short 
pale hairs,4 of these dots dorsally trapezoidal and 3 laterai around each spiracle. 
Head twice as large as joint 1, polished black, slightly bi-lobed, with very minute 
pilose points and a few long hairs, but no horns whatever. Anal horns pale just after 
hatching, becoming dusky at tips, short, and terminating usually in three blunt, pilose 
lobes. When two days old, the dorsum flattens and the characteristics of the second 
stage begin to show. In the second stage the color is green, the form less cylindrical, 
each joint with four tolerably distinct annulets and numerous pilose papille. A 
straight subdorsal, longitudinal, yellow stripe connects across dorsum on anterior 
annulet, and sometimes on second, leaving, in consequence, a series of subquadrate 
dark-green dorsal spaces ; a supra-stigmatal, undulate, paler and narrower line, and a sub- 
_ stigmatal one straight and of the same thickness. Anal horns less blunt at tip. Head 
broader than long, with the sides bulging and with two horns on top diverging at right 
angles from each other, and in length about one-third the width of head, each ending 
in a prominent, more or less acute bifurcation, and giving out three lesser branches 
from the sides: also with a prominent lateral, slightly decurved and acute spine, a 
lesser one above and below this, and two on top between the bifurcate horns. The 
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color is quite variable, sometimes being entirely dark-brown, but more often pale, with 
the jaws, sutures, ground of ocelli, and tips of horns dark. It is furnished with a few 
short hairs. In the ¢hird stage there is but little change ; joints 5-9 are proportionally 
somewhat more enlarged, and the spines on the head proportionally increased in 
length. The papille become more prominent and numerous, and the transverse yel- 
iow line connecting the subdorsal lines across the anterior wrinkles, as well as the 
supra-stigmatal line, becomes less continuous. The fourth and fifth stages are similar: 
the horrs on the head are lengthened, but the forks and the spines shortened, while the 
transverse stripes and the supra-stigmatal line are generally interrupted. The mature 
larva may be thus described : 

Average length, 1.15 inches. Head as broad or broader than long, the cheeks 
bulging, the horns half as long as head, slender, the bifurcations reduced and rounded, 
the spines not prominent; shallowly punctate and sparsely pubescent; color either 
green with faint touch of brown on jaws, at ocelli and tips of horns, or brown-black 
with more or less pale color, and always four stripes in front, two short ones near 
ocelli, and two others running by the side of epistoma and tapering up the horns. Body 
bright pea-green, very small on joint 1, enlarging in middle, and tapering to extremity, 
which ends in two horizontal, slightly diverging anal horns. Each joint with about 
four annulets. A medio-dorsal series of yellow spots the width of first annulet ; a pale 
white and yellow stripe, thickest at sutures, running each side of dorsum to tip of anal 
horns ; a series of pale, oblique supra-stigmatal marks containing a lead-colored 
impressed point ; and a straight sub-stigmatal line. Covered with numerous irregular 
papille, largest on yellow parts. Ventrally more smooth, glaucous, and with soft col- 
orless hairs. Legs pale, the pads of prolegs dusky. The supra-stigmatal oblique 
dashes are sometimes connected to form a wavy line, and there are other minor varia- 
tions of color and markings. 

Chrysalis—General surface faintly aciculate. Dorsum narrow-edged, in outline 
strongly arched on abdominal joints 3-8 (6-11 of body exclusive of head) ; straight and 
falling at an angle of about 130° from 8rd abdominal joint to metathorax, thence rising 
at the same angle straight to middle of mesothorax, and falling again at an angle of 
about 120° direct to head. From a dorsal view the outline broadens regularly from 
anal extremity to wing-sheaths, is parallel thence to the region of the metathorax, then 
bulges, and is broadest at the wing-shoulders, and gradually decreases again to the 
ocellar tubercles. The inferior surface forms a straight line from the eyes to the tip ot 
the legs, then makes a slight upward curve and ends ina button or cremaster, which 
represents the anal larval prolegs, and is on a plane with the longitudinal axis of the 
body ; it is divided, anteriorly, produced into a trigonate blunt point behind, and fur- 
nished along the flat inferior surface with soft ferruginous hooklets, which issue from 
it at right angles and form a long, narrow pad, united and most dense at posterior 
extremity, but divided anteriorly. ‘he ocellar tubercles are trigonate, the sides of the 
abdomen slope skiff-like, joints 6, 7 and 8 admitting of very free-side motion by broad, 
smooth sutures, which narrow dorsally toapoint. The dorsal edge is slightly carinate, 
especially on mesothorax, and more or less jagged, especially on abdominal joints 3-8, 
which have their anterior edges produced into small teeth, like saw-teeth, white, with a 
polished black spot each side. A raised line starts from anterior edge of abdominal 
joint 8 and thickens to wing-shoulders; another, from middle of mesothorax, extends 
around outer edges of ocellar tubercles, while another margins the hind wings. The 
color is pale translucent green, with still paler and darker mottlings ; a series of pale 
oblique lines and a longitudinal sub-stigmatal one on the abdomen. The dorsal carina 
is yellow on the arched abdominal portion, except at anterior edges of joints already 
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described ; elsewhere itis cream-colored. The veins of wing-sheaths, joints of antenne, 
and the raised lines, are all of the same pale color. Stigmata pale and barely noticeable. 

AparuRAa HeErseE. ‘To avoid repetition it will be best to describe Herse by compar- 
ison with Lycaon. 

Egg—On an average rather flatter on the top, with the sides more parallel. Pale 
yellowish-white at first, with the marks that afterward appear around crown fewer, 
and never as dark as in Lycaon. Attached to the underside of a leaf in batches of 
300-500, generally three tiers deep. 

Larva—When newly hatched differs from Lycaon in the head being pale copal- 
yellow and translucent; the jaws are brown, and ocellispots black ; the anal horns are 
scarcely perceptible ; the pale hairs from piliferous spots are nearly as long as the 
diameter of the body. Before the first molt takes place the characteristics of second 
stage begin to show. In the second stage it is easily distinguished from Lycaon by be- 
ing longitudinally striped superiorly with 8 pale and 7 dark stripes, or, in other words, 
instead of the subdorsal pale stripes connecting transversely on the anterior annulets, 
there is a medio-dorsal dark, continuous line, bordered each side with a pale one, and 
the supra-stigmatal line is straight instead of wavy. The head has stouter lateral 
spines and is more pilose. [t is yellowish, and often with brown marks in front of 
the horns and around the mouth. In the third stage the colors are yet more intense, 
and the antlers lengthen, and, compared with Lycaon, the bace of these antlers is 
stouter, so as to give a straighter appearance to the sides of the head, which are more 
stoutly spined and thickly pilose. In the succeeding changes these characters are little 
altered, except that the head becomes greener, the papillae more conspicuous, and the 
medio-dorsal dark stripe proportionally narrower. The mature larva may be thus de- 
scribed : | 

Length 1.25-1.50 inches. Head bluish glassy-green, longer than broad, the sides 
almost parallel ; with dark ocelli-ground and, rarely, dark marks in front and at base of 
antlers; shallowly punctate and quite pilose; the antlers stout, with lateral prongs as 
stout as terminal. Color of body usually bright green, the dorsum paler or yellowish, 
with a deep blue medial vascular line bordered each side by a paler yellow one. A 
subdorsal, supra- and sub-stigmatal continuous straight line, each either white or cream- 
color, and the two former either simple or bordered above with green and below with 
blue-green; the papille quite prominent on the subdorsal and substigmatal lines. 

Chrusalis—Differs only in being larger, in showing on the abdomen traces of the 
pale longitudinal larval lines, and in having the mesonotal ridge less angular. 


[The foregoing paper was published in the Transactions of the 
St. Louis Academy of Science (Vol. III, p. 193-208), and I have repro- 
duced it without essential change, except in the common names used, 
which I have changed from “ Lycaon Butterfly” to “ Eyed Emperor,” 
and from “ Herse Butterfly ” to “Tawny Emperor.’* Since the first 
publication of the paper, Prof. Westwood, of Oxford, Eng., has been 
kind enough to send me copies of Mr. Jones’s drawings, from which 





* Popular names are just as desirable for our better-known insects, as for our more common plants 
or larger animals They have, indeed, one advantage over the scientific names in that they do not fluctuate 
with every change in classification. But to be of real value, the popular name once given to an insect 
should be as much respected by subsequent authors as the scientific name first given. In no other way 
can we attain any stability or uniformity in such names. In writing of insects treated of by Harris 
and Fitch, I have used the common names employed by these authors, unless there was very good reason 
for not doing so; and it is to be hoped that American and Canadian writers on popular entomology will, 
by more eare in this matter, help to establish names once used. Iam glad to see that Mr. Scudder urges 
the importance of these common names for our butterflies, in the first number of ‘‘ Psyche,’’ a little 
entomologieal periodical which has just made its appearance in Cambridge, Mass., edited by B. P- 
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the Fabrician descriptions were made, and after a critical examination 
of them I have little doubt that Mr. Scudder is right in supposing 
them to represent the two butterflies herewith treated of. 

Of ZLycaon there can be no doubt whatever that it is cedizs Boisd. 
In size the figures exactly agree with one of my specimens, captured 
by Mr. O.S. Westcott in Indiana (expanse 2.30 inches); i. e., they more 
nearly resemble, in this respect, the Alicza form than the average 
western form. The eighth inferior spot on the secondaries which Fa- 
bricius describes, and which I supposed (ante p. 144) must refer to the 
simple oval spot on the middle of the inner border, in reality refers to 
an eighth ocellar spot. The seventh of these spots in the insect is 
more or less double, in the sense of having a small, pupil-less spot 
confluent with it below. In Mr. Jones’s figure it is more decidedly 
double, which will account for Fabricius’s description. 

With regard to //erse there is more room for doubt, for aside from 
the discrepancies in the description, which I have already indicated, 
as to the color of the spots on primaries, the fascia of six spots, in the 
drawing, runs, with but a slight and uniform curve, across the middle 
of the wing, instead of forming, as in nature, a sinuous line outside 
the middle of the wing; then again,in the drawing, these spots are 
oval instead of angular, and not relieved with black basally, as they 
are in nature. The pupil of the second and third ocellar spots of sec- 
ondaries, as described, are wanting in all my specimens of H/erse. I 
also note that while but four apical, or, more properly speaking, pos- 
terior spots occur on the primaries, according to the description, the 
figure correctly represents five, as in nature ; and again, seven ocellar 
spots are described on the secondaries, whereas but six are repre- 
sented in the drawing. But, allowing short-comings in the drawings, 
and others in the description, there are so many characters that be- 
long to no other butterfly, that I have myselfno doubt of the correct- 
ness of Mr. Scudder’s conclusions; and //erse can not be the @¢ of 
Lycaon, as Mr. A. G. Butler has lately insisted, both by letter to me 
and by statement before the London Entomological Society, because, 
besides differing in color and other respects, it entirely lacks the large 
and characteristic black ocellar spot on the primaries. Westwood 
writes: * Not liking to judge of figures of Lepidoptera when not col- 
ored, I do not feel able to speak on the question of Apatura Lycaon 
and //erse: I think, however, that you are right.” 





Mann. Where an insect is better known in the larva than in the perfect state, it often becomes necessary 
to christen the former. But this does not preclude a second name for the latter; and in either case the 
study should be to express, as far as possible, in the shortest manner, some peculiarity in the appearance 
or habit of the species. There can be no sense in calling Nematus ventricosus the ‘‘ Imported Goose- 
berry-worm,’’ after it had been christened and much written of as the ‘* bnported Currant-worm;’? or 
in calling a Coccinella the ‘‘ Aphis-eating lady-bug,’’ when the Aphis-eating habit belongs to the genus, 
and the term ‘‘lady-bird ’’ has long been the familiar and common designation of the different species. 
In the case of our two Apaturas, finding that Mr. Scudder contemplates following the English use of the 
term ‘‘ Emperor,’’ I haye christened them accordingly, omitting the food-plant tor breyity’s sake. 
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I find nothing, therefore, to cause me to change the conclusions 
expressed in the paper, viz.: that we have but the two species of Ap- 
atura—Lycaon Fabr.—celtis Boisd.—Alicia Edw.; and Herse Fabr.= 
Clyton Boisd.=Proserpina Scudd. 

Yet there will ever hang a certain doubt around Herse, and, for 
my own part, had I the above paper to write over again, I should steer 
clear of all doubt by using Boisduval’s names, because I believe that 
the science is better advanced by the use of long-accepted names, 
drawn from the Creator’s own pictures of the living animals, and hav- 
ing an undisputed and definite meaning, than by the unearthing of 
such as are drawn from man’s pencil (and often faulty) imitations, 
and which admit of doubt and dispute. In other words, the “law of 
priority” becomes a nuisance and a positive injury to the science, 
when pushed to the unnecessary extreme of attempting to solve inex- 
plicable riddles, or prying for truth where there is no more possi- 
bility of finding it than there was for Tantalus to slake his thirst or 
appease his hunger, or for Diogenes, with his lantern, to discover an 
honest man !} 


KAD YeD Las 


(Ord. OrTHOPTERA; Fam. Locustip®).* 


I love to hear thine earnest voice 
Wherever thou art hid, 
Thou testy little dogmatist, 
Thou pretty Katydid. 
O. W. Holmes. 


The worshiper at Nature’s shrine in this country must miss, in 
part, the transport which the European may experience as he goes- 
forth at morn in all the freshness and mildness of spring, to view our 
Mother Earth decked in her brightest and most pleasing garments. 
There—when fair Aurora, shattering night’s dusky bonds, adds to im- 








* These insects belong > fo: the Guinan of Ww estwood and ne English Bittools and of our own Harris, 
the Locustaria of the French and German schools, and the Locustarie of Seudder and Packard. They 
ought, I think, to form a subfamily of Locustide which may be called Phyllopterine, I use the family 
termination ide, adopted by Mr, Cyrus Thomas (Hayden’s Geol. Survey of the U. S., 1871), because I 
think that few things are more useful or important in Zodlogical nomenclature than tniformity in ter- 
minology for the different divisions. 
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brued field and wood a golden glory—to sally forth and listen to the 
delicious twittering of the sky-lark, as the love-prompted strain grad- 
ually dies away with the rising of the little songster over head, “ to 
the last point of vision and beyond,” is a pleasure we can hardly 
experience in this central portion of the rich Valley of the great 
“Father of Waters.” Spring, with us, is apt to be but a narrow leap 
from winter to summer, while the dread of malaria too often out- 
weighs what other inducements to an early stroll, our more chilly 
and heavily-dewed mornings may possess. Nor will the bright col- 
ors of our birds and flowers fully compensate for the enchanting song 
and sweet fragrance of those which add to the syivan attractions of 
the more southern portions of England and the Continent of Europe. 
Our’summer’s intenser rays distill and draw away, through the limbec 
of our tree-clad hills, much of the inspiring incense which dwells in 
folded leaf and dewy cup about the forest there; while our wood- 
ticks, “jiggers,” mosquitos and other tormenters, do not help the com- 
parison in respect of personal comfort. Neither can we sit in pro- 
longed twilight and listen to the rich volubility of the nightingale— 
that best of concerters: our twilight’s but a word; we lack the mock- 
ing-bird, and fain must make the most of Whip-poor-will. But in 
autumn, when the leaves are turned by the interpenetrating and all- 
pervading touch of the Great Artist, who paints without brush, the 
American may read and enjoy the Book of Nature to most advantage, 
and need envy no one on any other part of our terraqueous globe. 
Then are the solar rays tempered by a dreamy, cloudless atmosphere 
all his own, for “‘a gauzy nebula films the pensive sky.” and wakes 
the emotion expressed in Tennyson’s precious lines : 


Tears, idle tears, | know not what they mean— 
‘Tears from the depth of some divine despair 
Rise in the heart and gather to the eyes, 

In looking on the happy autumn fields, 

And thinking on the days that are no more. 


Then do grass and wood resound with song—not so much of fea- 
thered tribes as of insect tribes, and especially of the Katydids, green 
vaulters from leaf to leaf and from branch to branch— essentially 
American. The song of these entomological choristers may not com- 
pare in melody with that of the ornithological warblers; but though, 
it grate at times, it has a merriness all its own, and, as it comes from 
bough or spear, can never be unpleasant, for there is no sadness in 
the earth’s minstrelsy. 

Some persons are easier wooed to sleep by the dull rumbling of a 
city’s streets than by the autumnal voices of the woods; while other s, 
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from inferior auditory endowment,* are deaf to much of the high-note 
music in the air. 

But my readers are mostly ofa class who often feel, with Cowper, 
that ‘God made the country and man made the town,” and if, per- 
chance, they must endure the city clash and clatter, they greatly miss 
the accustomed insect-medley which is so invariable an accompani- 
ment of the ripening year. They prefer, 

Rather the varied warbler song, 
Or the loud shrill of insect wing, 
Than sound of bustling city throng 
With throttle’s shrieking, deafening din. 

And while breathing the oppressive air of a mid-summer noon, when 
all life is hushed into a pall-like stillness by the sun’s fierce, enerva- 
ting rays; or when Nature is shrouded and muffled in her mid-winter 
cloak of snow and ice, and all is voiceless and desolate ; the ruralist 
must often wish for the merry notes of the lively little fiddlers which 
make up his autumn evening orchestra. Let us then scrape a more 
intimate acqaintance with the leading members of the troupe. 

Since insects breathe through spiracles and not through their 
mouths, their mouths are everlastingly dumb. Yet there is not one 
of their numerous species but has a language of its own—a language 
frequently of signs and tokens, but often, too, of sounds ; and an inter- 
esting chapter might be written on the various contrivances and dif- 
ferent parts of the body employed by different species to make these 
‘sounds, as well as upon the sounds themselves. But not to digress, I 
shall come at once to our fiddlers. Blending with the ever-welcome 
croaking of the frog—that surest harbinger of spring—the first insect 
note we hear is the shrill chirrup of an occasional cricket ( Gryllus 
niger). A few of these black little burrowers in the ground, manage 
to live through the winter in the perfect winged state, which accounts 
for their early playing, for none of the Crickets or Grasshoppers or 
genuine Locusts can perform without their wings, as on these are 
stretched the chords over which the bow is drawn. These insects are, 
therefore, true fiddlers, and they plied their vocation ages before Ole 
Bull was known to fame. Aye, long even before birds had been fash- 
ioned to pour forth their vocal melody, there is good paleontological 
evidence that grasshoppers, not greatly different from present forms, 
fiddled away among the carboniferous ferns, and enlivened the dense 
atmosphere of those preadamic times. 





* Sounds become inaudible to many persons when they are derived from vibrations more rapid 
than 25,000 per second, and when the number reaches 33,00), the limit of human perceptibility is attained ; 
thus, the shrillness of a note may prove a hindrance to its study. This is illustrated by Tyndall in his 
recent book on sound. He writes: ‘Crossing the Wengern Alps with a friend, the grass on each side 
of the path swarmed with insects, which, to me, rent the air with their shrill chirruping. My friend 
heard nothing of this, the insect world lying beyond his.limit of audition.’ ’—Seudder ; American Nat- 
wralist, If, 113. 
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The grasshoppers, however, are not heard tillinto July, fur though 
they are hopping about during the early part of the growing season, 
they do not attain their wings till the time indicated. Thus, during 
spring, while our birds are making love, and the males rival each other 
in their attempts to please the females with happy, jubilant song, 
Dame Nature is rearing a troupe of insect musicians, which, in their 
turn, will string their lyres and play their courtship-tunes in the later 
seasons, when the song of the feathered performers is mostly hushed. 

Leyden’s lines— 

Oft have I listening mused the sultry day 

And wondered what thy chirping song might say— 
but express an inquiry often made as to the purpose and object of 
the grasshopper song. He who believes all things made for man and 
his enjoyment, and that nothing can have a purpose that does not 
include him in its scope, will not find an answer to the query; and 
should remember that ere man grew out of savagery the earth rang 
again with song and sound. Nor will the poet be likely to get from 
Katydid any more satisfactory answer than that— 

“T sit among the leaves here, when evening zephyrs sigh, 
And those that listen to my voice I love to mystify ; 


I never tell them all I know, altho’ I’m often bid, 
Llaugh at curiosity, and chirrup, ‘ Katy did.’ ”’ 

But to the mind of the naturalist, trained in deciphering Nature’s 
hieroglyphs, the chattering song is very plainly inspired by love. The 
male Katydid doubtless feels something of the same satisfaction in 
playing to his companions, and especially to Katy, as a prima donna 
does in singing to an audience. ‘There is a pleasure in the act which 
is the outcome of its being; and the fact that the males are principally 
the players, shows that the gift is not only a source of pleasure, but 
one of much importance to the species; for the rivalry among the males 
is as great as among higher animals, and a good instrument becomes, 
in this light, most important to the individual and to the species. The 
best player wins his coveted love, while the feeble and cripple stand 
no chance to impair the vigor of the race. 

The Locusts* ( Acr¢dide) stridulate for the most part by rubbing 
the inner surface of the hind legs against the outer surface of the 





* It is to be regretted that American entomological writers do not more strictly follow Harris in 
conforming to the English custom of calling these insects—with short antenne and _ stridulating by 
means of the stout hind legs—by the popular term of ‘‘locusts,’’ which is in keeping with ancient 
usage. The term ‘* grasshopper’’ would then be confined to the long-horned and long-legged, green 
group, Sstridulating solely with the wings, in which the species are more solitary and never congregate 
in swarms, and in which the female is invariably proyided with a sword- or cimeter-shaped oviposi- 
tor; while the term Katydid could be used to designate the few larger, tree-inhabiting species of the group, 
so designated by Harris. Where the habit of calling the Cicada ‘‘ Locust,’’ and the ‘‘ Locust?’ ot 
wncient usage ‘* Grasshopper,’’ is as inveterate as in this country, it is not easy to change it; but it 
seems to me that the change is desirable, and if popular authors would only continue the example of 
Harris, the change would come about with the greater dissemination of entomological information. 


11—k R 


154 SIXTH ANNUAL REPORT 





wing-covers; a few stridulate during flight by rubbing together the 
under surface of the front and upper surface of the hind wings. The 
Crickets ( Gryllida@) stridulate by rubbing together the strong middle 
veins at the base of their wing-covers; while the Katydids stridulate 
by friction of the large veins situated mostly on the inner margin of 
a tale-like plate at the base of the wing-covers.+ 

We have in this country four Katydids that are tolerably com- 
mon. They all dwell among trees and shrubs, and might far more ap- 
propriately be called tree-vaulters than grass-hoppers. They are all 
of a green color, with very long, slender legs and antenne, and the 
females are all furnished with curved or saber-shaped ovipositors, 
formed of two pairs of flattened sheaths which inclose two narrower 
pieces. The base of the front tibia or shanks is somewhat dilated, 
with an oval cavity each side, closed by a membranaceous cover- 
ing. In the Oblong-winged species, the first and middle shanks have 
such cavities, butin the other three species, it is found only on the 
front shanks. 

Before passing to the consideration of our individual Katydids, I 
wish to call especial attention to the fact that, so far as is recorded, 
their representatives belonging to the same family in Europe all 
oviposit in the ground. Asarule,in animal and plant life, a special 
organ subserves some special purpose. The front limbs in the Bat, 
by a great elongation of the finger-bones, subserve the purpose of 
wings: in the Whale they are shortened so as.to answer the purpose 
of fins; and in the Mole they are wonderfully modified for digging, 
very much in the same manner as we see them modified in such bur- 
rowing insects as the Tumble-dungs and Mole-crickets. Sometimes— 
as in the singular case mentioned by Darwin, who found, on the tree- 
less plains of South America, a species of wood-pecker which still 
retains the climbing feet of the true wood-peckers, although there 
are no trees for it to climb—a species deviates from the habits of its 
family, and no longer has occasion to use a certain organ, which, nev- 
ertheless, it retains in a rudimentary condition. 

Misled by Harris, who, in the earlier edition of his work, stated 
that all our grasshoppers laid their eggs in the ground, and in the 
last edition, expressly states (p. 156) that some of them—e. g., the 
meadow-grasshoppers—do so; and conceiving, also, from the state- 
ments of Harris, that all our Katydids fastened their eggs externally 
to twigs, Mr. Walsh considered the ovipositors of these Katydids 
rudimentary, and the habit exceptional. He wrote, under date of 
February 17, 1863, in the Prairie Farmer: “Why, while many 
other families of insects, which deposit their eggs on the surface of 
twigs, have no ovipositor, the common Katydid and several allied 
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species should have one, is difficult to explain on the common theory 
of the independent creation of species. On Mr. Darwin’s theory, the 
reason becomes at once apparent. Unless we choose to adopt that 
theory, all we can say is that Vatura non agit per saltum—Nature 
does not proceed by sudden leaps—which is rather stating a fact than 
explaining the reason of that fact.” 

The truth, however, is that, so far as we have any evidence, 
none of the true grasshoppers, in the sense that the term is here 
employed, oviposit in the earth. \iphidium oviposits in the cone- 
like willow-gall (salicis strobiloides.) Conocephalus has been ob- 
served by Mr. 8. I. Smith “ with the ovipositor forced down between 
the root-leaves and the stalk of a species of Andropogon, where the 
eggs are probably deposited”;* and I have good evidence that 
Orchelimum oviposits in twigs. It also appears, from the facts here 
recorded, that only one of the true Katydids is known with certainty 
to oviposit externally. Mr. Walsh’s premises being wrong, therefore, 
his conclusions are valueless ; and, while I can conceive that all these 
different ovipositors have been modified from some archetypal form, 
I can not consider any of them rudimental. They are all most admi- 
rably adapted to the habits and wants of the possessors 





THE ANGULAR-WINGED KATYDID— Wicrocentrus retinervis 
(Burm.) 


= = a r Fig. = 
This is by far our most common Katy- ee 


Ne did, and has been long confounded with 
i the Oblong-winged Katydid. From having 
» one of my earlier specimens marked for 
41 me with the latter name, I had myself fre- 
uWii quently thus referred to it,+ until I had 
WN occasion to study the four species more 
™i) closely. It has large and ample wings, and 
3 4 the outer borders of the wing-covers form 
Wi) quite an angle (Fig. 45, 3.) The hind thighs 
are comparatively short, and the ovipositor 
iW of the female (Fig. 46, a,b) is very short 
a\ “4 and much curved, being but little longer / 
| than the feet, squarely cut off, and bluntly 


#® toothed at the end, as in the illustration (0). 
Ea@@s or MIcro- 


























CENTRUS RETI- The eggs of this species, (Figs. 45 and a 

NERVIS :—4a, , é ‘ EGes or Microcent- 
front; b, side44,) from their regular arrrangement and xvs retrervis:—a, 
view, just be- tront; b, side view, 





fore hatching. exposed position, are constantly attracting soon after laid. 





* Packard’s Guide, p. 567. 
+In my last Report (p. 123,) this insect is everywhere referred to, by mistake, under the name of 
oblongifolia, 
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the attention of the curious. They are more or less flattened, usually 
of aslate-color, but sometimes inclining to brown, and are deposited 
in two rows overlapping each other. MHarris,* in a letter, (without 
date,) written to Miss Morris, from whom he received these eggs, very 
doubtingly referred them to the Oblong-winged Katydid, suggesting, 
at the same time, that they might belong to the common Walking- 
stick, (Spectrum femoratum,) whose eggs, however, are quite differ- 
ent, being smaller and spherical. 

In the first edition of his well-known work on the “ Insects Inju- 
rious to Vegetation,” he speaks, in general terms, of the habit which 
allied insects in Europe have of depositing their eggs in the ground; 
butin the third edition of the same work, these slate-colored, mussel- 
shaped eggs are referred to the true or Broad-winged Katydid, while 
those of the Oblong-winged species are said to strikingly resemble 
them in form, size, color and arrangement. These statements have 
misled all subsequent writers. Several years ago, I first reared the 
Angular-winged Katydid from such eggs, (Fig. 43,) and finding others 
somewhat broader and flatter, (Fig. 44,) very naturally inferred, from 
what Harris said, that these might belong to the Broad-winged spe- 
cies. But after rearing nothing but retinervis from such eggs every 
year since 1868, no doubt remains in my mind that all these external 
eggs belong to this one species, and that, as stated last year, ‘the 
difference in size, and especially in thickness, which is so noticeable 
in them, depends on the variable size of the parent and on the degree 
of maturity of the eggs.” 


[Fig. 45.] 






tke iG: ‘S 
MIcROCENTRUS RETINERVIS:—Male, wings closed. 
The females commence to oviposit early in September, and con- 
tinue to lay at intervals until the first severe frost. The eggs are 
(Fig. 46.] oecasionally deposited during the day, but the operation 
\\ usually takes place at night. Selecting a twig of about 
\ the size of a common goose-quill, this provident mother 
j} prepares it for the reception of her eggs by biting and 
roughening the bark with her jaws for a distance of two 
or three inches. This bite is not gradual like that made 
Microcentrus when feeding, but is sudden and vigorous, the insect chew- 


KETINERVIS :— 


a, ovipositor ; j i i i 
of female, nat, 108 and pressing the twig each side so as to form an edge 
ene elated Lhis operation is accompanied by a sudden nervous shake 








* Correspondence, p. 241. 
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of the body from side to side, and lasts sometimes but two or three 
minutes, sometimes more than ten.* When the operation is accom- 
[Fig. 47.] plished to her satisfaction, 

she clutches with her front 
feet the stem to be used, and 
anchors the middle and hind- 
most feet for the most part 
upon contiguous leaves or 
branches, and often quite 
wide apart. Then,if she has 
her head in an upward direc- 
tion (for it seems to be imma- 
terial to her whether theeggs 
are placed from below up or 
vice versa), she begins at the 
lower end of the roughened 
portion of the twig, and, after 
| fretting it anew with herjaws 
MICROCENTRUS RETINERVIS :—Femaleovipositing. and measuring and feeling it 
Over again and again with her palpi, as if to assure herself that all is 
as it should be, she slowly—with much apparent effort, and not with- 
out letting it partly fall several times—curls the abdomen under until 
the lower edge of the curved ovipositor is brought between the jaws 
and palpi, by which itis grasped and guided to the right position. It is 
then worked slightly up and down for from four to six minutes—all the 
time guided by the jaws—while a shiny viscid fluid is given out appar- 
ently from the ovipositor. Finally, after a few seconds rest or suspen- 
sion of this work, the egg gradually rises, and, as it passes between the 
ovipositor, turns so that the one end appears almost simultaneously, from 
between the convex edge, with the other from the lower tip. of the 
blades. The egg adheres to the roughened bark in an oblique posi- 
tion. Itis at first almost black and highly varnished, but it acquires 
its normal gray color within eight or ten hours. After the egg is 
placed the abdomen is straightened out and the insect rests for a few 
moments, soon, however, to resume her efforts and repeat the like per- 
formance, in every particular, except that the second egg is placed on 
the opposite side of the twig anda little above the first one. The 
third egg is pushed in between the top of the first one and the twig, the 
fourth between the top of the second, and so on, one each side, alter- 
nately. Thus these eggs are not laid, as we might naturally imply, 








* Harris thought that the bark was first roughened and shaved off by the ovipositor ; while Mr. 
Walsh, writing to the Prairie Farmer (as already quoted, p. 154) states that ‘‘ portions of bark between 
and under the eggs which are not concealed by the cement are neither shaved otf nor roughened ;?? which 
is true in degree but conveys a false impression, as the roughened and gnawed parts are effec tu: uly coy- 
ered by the cement. 
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one over the other, but, rather, one under the other: i. e., each suc- 
ceeding pair having their ends thrust in between the tops of the 
preceding pair, the teeth at the end of the ovipositor helping to 
crowd the end into place. 

The length of time required from the commencement of the fret- 
ting of the twig to the proper placing of the egg varies all the way 
from 5 to 20 minutes. Sometimes, as for instance where a bud comes 
in the way, the preparation of the twig will require a comparatively 
long time, and after the ovipositor is brought up and a futile attempt 
made to place the egg, it will be let down again and the work of pre: 
paring the twig more vigorously prosecuted a second time. 

The number of eggs laid at one time varies from two to thirty, 
the first batches containing more than those deposited later in the 
season. Each female produces from one hundred and fifty to two 
hundred, or perhaps more, and I have known them to lay on the edge 
of aleaf, or of a piano-cover, or along a piece of cord. 

These eggs, as already remarked, are rather flat when laid, but 
become more swollen, so that they have a narrower look as they ap- 
proach the hatching period in spring. During the early part of May. 
the embryo larva—which lies straight in its egg, completely filling it, 
with the legs bent. up asin a pupa, and the long antenne curling 
around them—attains its full development, and after hours of tedious 
contracting and expanding movements, manages to burst the egg open 
at its top or exposed end, along the narrow edge, and generally about 
half-way down. Through this opening young Katy slowly emerges, 
undergoing a molt during the process, and leaving its first skin, in a 
crumpled white mass, attached to the empty bivalvular egg-shell. 
Including hind legs and antenne it measures, at this time, rather more 
than an inch in length, the body alone being one-eighth of an inch 
long; and in contemplating it, one cannot but wonder how the long, 
stiff legs and great length of antenne, together with the plump body, 
could su recently have been compressed into the comparatively small 
shell to which we see it clinging. 

In from ten to twenty minutes after hatching, these little beings 
essay their first leaps, and soon begin to eat with avidity. They feed 
with almost equal relish upon a great variety of foliage, but I have 
found that when reared upon very succulent leaves, such as lettuce, 
cabbage, purslain and the like, they are less hardy, and do not attain 
so great an age as when nourished upon more ligneous foots as the 
leaves of Oak, Apple or Cherry. 

The larval life of these insects lasts from seven to eight weeks. 
Shortly before the change to pup, which takes place toward the end 
of June, the rudiments of the wings and of the sexual organs may be 
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distinguished. In the pupa state they are quite pretty, and their faces 
have a comically wise look, and every motion is invested with a sort 
of dignity that can not fail to amuse the observer. 

Including the molt in leaving the egg, they cast their skins five 
times, becoming pup at the fourth and acquiring wings at the fifth. 
In each ease the palpi are adroitly used to help the long antennz out 
of the old skin, and a description of the last, which is more easily 
watched, will convey acorrect ideaof all. In changing from the pupa 
to the perfect form, the insect stations itself firmly upon a large stem, 
or a couple of twigs which branch in such a manner as to afford a con- 
venient support, and, after a short period of inactivity, a rupture ap- 
pears in the covering of the head, and gradually extends backward 
to the posterior edge of the thorax. The armor of the head is next 
detached from the neck, and by a few upward and downward motions 
is made to slide off in front, the long, thread-like antennz being 
drawn out of their sheaths with great care, in constantly lengthening 
loops, the palpi affording much assistance in pushing the old skin 
downward. After the head and antenne are entirely freed the insect 
remains for a short time motionless, as if to recover fromits exertions. 
Very soon, however, it renews its efforts in a series of rapid jerks and 
contractions by which the body is impelled forward while the outgrown 
skin is held firmly in place by the claws of the middle and posterior 
legs, which remain fixed in the wood. The most difficult part of the 
whole process seems to be the extrication of the front legs. ‘This once 
accomplished, the Katydid has something to grasp with, and experi- 
ences no further trouble in withdrawing the body and the remaining 
legs from the old integument, often leaving the latter, as an almost 
transparent shell, in perfect shape upon the twig. It is not allowed 
to remain long, however, as an object of curiosity, for almost the first 
efforts of the transformed insect are directed to the task-of eating up 
this, its out-grown and out-worn garment. 

When first out of its pupal covering, the wings of the mature 
insect hang down on each side as flexible and shapeless as strips of 
dampened lace, but they soon begin to dry and harden, and are, by 
degrees, drawn up into place. Tne anterior pair, which were at first 
transparent, become gradually green and opaque, and display the 
characteristic leaf-like veinings; while the broad under-wings, formed 
of transparent membrane intersected by an exquisite net-work of 
green veins, are folded fan-like beneath them, with only the tips, for 
about a third of an inch, visible, this portion being green and thick- 
ened like the wing-covers. The whole operation of molting is per- 
formed within an hour. 

The first notes from this Katydid are heard about the middle of 
July, and the species is in full song by the firstof August. The wing- 
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covers are partially opened by a sudden jerk, and the notes produced 
by the gradual closing of the same. The song consists of a series of 
from twenty-five to thirty raspings, as of a stiff quill drawn across a 
coarse file. There are about five of these raspings or trills per sec- 
ond, all alike, and with equal intervals, except the last two or three, 
which, with the closing of the wing-covers, run into each other. The 
whole strongly recalls the slow turning of a child’s wooden rattle, . 
ending by a sudden jerk of the same; and this prolonged rattling, 
which is peculiar to the male, is invariably and instantly answered by 
a single sharp “ chirp ” or “ tschick” from one or more females, who 
produce the sound by a sudden upward jerk of the wings. 

Both sexes are for the most part silent during the day, but during 
the period of their greatest activity their stridulations are never for 
an hour remitted, from the time the great setting sun hides behind 
the purple curtains of the west till he begins to shed his scarlet rays 
in the east—the species being so numerous that the sound as it comes 
from the woods is one continuous rattling, not unlike the croaking of 
the frogs, but set to a higher key. 

Mr. Scudder, who, in the article from which I have already quoted, 
(ante, p. 152,) gives an interesting account of the songs of some of our 
Grasshoppers, and endeavors toset them to music, remarks, in speak- 
ing of these Katydids, that they, ‘‘ like the crickets, sing both by day 
and night, but, unlike the latter, their day-song differs from that of the 
night. On asummer’s day, it is curious to observe these little crea- 
tures suddenly changing from the day to the night-song at the mere 
passing of a cloud, and returning to the old note when the sky is 
clear. By imitating the two songs in the day-time, the grasshoppers 
can be made to respond to either at will; at night, they have but one 
note.” I donot know of how many species this will hold true; but 
with the Angular-winged species, I have noticed no particular differ- 
ence in the day- and night-note, except in the greater intensity of the 
latter. 

These insects make quite interesting pets, and if accommodated 
with a good-sized cage will pursue their duties and their pleasures 
almost as unrestrainedly as if in their native tree-tops. They are 
capable of domestication to a certain degree, and become so accus- 
tomed to the hand of their keeper that they will sit quiet while the 
cage is being cleaned and fresh supplies of leaves introduced. They 
are commendably neat in all their habits, flinging the excrement a 
great distance away from them by means of the hind feet, and employ- 
ing the intervals between feeding in incessant polishing of wings, legs 
and antennz. They brush their faces over with their front legs ex- 
actly as a cat washes herself with her fore paws; and they bestow as 
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much attention upon their long, graceful antennie as many a maiden 
does upon her abundant tresses, drawing them between their jaws 
and smoothing them with the palpi with evident satisfaction. 

I have reared three broods successively from eggs deposited in 
the cage. The first year no ill effect seemed to be produced by the 
confinement. The insects ate as greedily, stridulated as noisily and 
oviposited as freely as those which roamed at will out-doors; and I 
even succeeded in keeping some in a warm room, feeding on apples 
up to December 6, 1869, or more than two months after the unhoused 
specimens had ended their autumn feast and retired to endless rest. 
All the eggs from this first domesticated brood hatched the following 
spring, but the progeny was not quite so hardy, did not live so long, 
nor leave, in proportion to their numbers, so many eggs as their imme- 
diate parents. The third spring about half the eggs failed to hatch, 
and evidences of degeneracy began to be manifest in the slower 
growth and numerous deaths while molting. None of the insects 
acquired their wings until the latter part of August, and when they 
did the majority were deformed. But few eggs were laid, and these 
were placed with less regularity than formerly. The members of this 
third captive generation all died early in September, and their eggs, 


the next, or fourth spring, failed to hatch. 
DESCRIPTIVE OF THE IMMATURE STAGES. 

When first hatched the face is whitish-green, with the body of a more yellowish- 
green. It is covered, except on the head, with minute black spots, and there is a pale 
yellow medio-dorsal line, interrupted on the abdominal joints. ‘The spots are placed in 
transverse rows on the posterior edge of each joint, but are scattered irregularly on the 
legs. The antenne are nearly tive times as long as the body. The color of the mature 
larva is dark yellowish-green above, with a bright yellow line along the top of head, 
continuing along the narrow ridge on the top of the thorax and along the first three 
abdominal joints, from whence two narrow lines diverge, run along the upper border 
of the abdomen and approach again at the anus. The sides are whitish or pale bluish- 
green, mottled with a still paler shade, and with an abdominal row of yellow dots and 
a continuous whiter line below them; venter still paler. 

The pupa is colored and marked very similarly, but the yellow, dorsal lines are 
sometimes salmon-colored, or pink. The wing-pads appear as conspicuous fan-shaped 
appendages. The covering of the head has the appearance of being composed of tiny, 
over-lapping scales of a green color, outlined by a narrow edge of white. The labrum 
is long, somewhat horse-shoe shaped, and bordered with cream-white ; mandibles dark 
brown, strongly toothed, concealed, except when the insect is eating, by the broad, 
bilobed, lip-like maxilla ; labium rather small, bifid; maxillary and labial palpi long, 
filiform, kept in almost incessant motion, and performing several functions besides that 
of selecting the food. The eyes are greenish-brown, round and prominent. The fili- 
form antenn2 are from two to three inches in length and seem acutely sensitive to touch. 
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NATURAL ENEMIES. 
Crows and blackbirds are 
known to devour the perfect in- 
sects, but one would suppose that 
the hard-shelled eggs would re- 
main entirely unmolested by pre- 
daceous animals. Yet I once found | 
two of these eggs in the stomach 
of a Baltimore Oriole, associated 
with the elytram of some beetle, 
the wings of a wasp ( Zrypoxylon) 
and many. seeds. They are also 
quite often infested by a curious 
little Chalcid-fly—the Antigaster 
mirabilis Walsh—which may be 
popularly called the Back-rolling 
4, Wonder. This little fly was very 
7 ¥ fully described, both generically 
and specifically, in a posthumous 
Ati ad iced nagcbrcaine banks ahevie: Paper of Mr, Walsh’s (American 
Pent Gt cohen? une neatly rollegiup; 4; 8 Pniomologist, 1, ppe esas ae 
Mr. Walsh had captured three females at Rock Island, Ills., but 
neither the male nor the habits of the species were known until I 
bred specimens from the eggs of our Angular-winged Katydid. I 
have bred it from such eggs received from Kansas, several parts of 
Missouri, and from Chattanooga, Tenn.; also from the eggs of a large 
Sphinx moth found on Willow; so that it is quite wide-spread, and 
not strictly confined to Katydid eggs. , 

The anomalous nature of this little fly consists in the habit pos- 
sessed by the female (Fig. 48, a, 6, c) of rolling up into a ball back- 
ward, and in the very great dissimilarity of the male (Fig. 49, ¢). 
Many other insects roll up downward, with a convex back, while 

[Fig. 49.] some few, as the Rove-beetles, 
(Staphylinidew), curl up more 
or less backward when dis- 
turbed; but no other species is 
so curiously constructed for 
rolling backward into a per- 
fect ball, unless it be some be- 
longing to the very closely al- 














lied genus Lupelmus. 
ANTIGASTER MIRABILIS :—da, eges of rage ae from I shall append in a foot- 
which it has issued; b, female pupa, ventral view; c, ° ON 
male fly; d, his antenna. ’ 2 note, for the benefit of the sci 
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entific reader, Mr. Walsh’s description of the female and my own of 
the male.* 

These little parasites have always issued in the spring of the year, 
just about the time when the young Katydids would have issued if 
they had been unmolested; but as Mr. Walsh captured his specimens 
in August and September, the insect must either be double-brooded, 
or the female must survive during the summer months. As I have 
bred it from Sphinx eggs, the first is doubtless the correct hypothesis. 
The larva of this little anomaly I have not yet met with, but the pupa 
(Fig. 49, 6) is characteristically flattened and straightened to suit it to 
its narrow egg-abode. When mature, and not till the wings are 
expanded and all its parts are hardened, the fly gnaws its way out 
through an irregular but usually round hole at the anterior or exposed 
end of the egg (Fig. 49, a). 

The male, as will be seen upon glancing at the figures, approaches 
much nearer the more common Chalcididan form. He has clear 
wings, a narrower body, and is of a more brilliant metallic green color 
than the female, from which, indeed, he differs so much, that had I not 
bred both sexes from the same batch of eggs, we should scarcely 
believe them to be at all specifically connected. I never saw him roll 








* ANTIGASTER MIRABILIS.— 9 (Fig. 48, @ back view, b curling up, ¢ nearly curled up—both in pro- 
file). Head sub-opaque, finely and closely punctate; brilliant greenish-coppery with purple reflections. 
Mouth, including the clypeus, black Antenne with the joints rather indistinct: the scape half as long 
as the other joints put together; joints 1-L0 proportioned as 3, 9, 4, 6, 6, 4, 4, 4, 9; the scape rufous, 
the other joints brown-black, and those of the flagellum opaque. Prothorax rufous. Thorax above 
and on the pleura finely and shallowly rugoso-punctate and subpolished; the mesothoracic prescutum 
subopaqne, equilaterally triangular, finely and closely punctate, and of a more or less brillant green- 
ish coppery color; the other thoracic pieces black, with blue and green reflections, except that the 
pleura is, Sometimes, rufo-piceous on its disk. The sternum is polished, devoid of sculpture, and black, 
with metallic green reflections. Membranous parts before and on each side of the scutel rufous. A 
bright blue plate in the form of a rectangular triangle on each side of the metathorax, the rectangle out- 
ward and torward. Abdomen black, subpolished, glabrous, except a few short hairs toward its tip, 
basally slender and regularly widening, with its sides straight two-thirds of the way to the tip, thence 
regularly curyed to the tip, which forms an obtuse angle. Joint 1 fully 32 as long as the rest put to- 
gether, and yellowish semi-transparent white, except its basal 4,, and except that the base of joint 2 
shows black through the transparent overlap of the terminal edge of joint 1, Sheaths of ovipositor 
white. Legs rufous; hind coxe dusky, especially above; the four hind femora and tibiz a little clouded 
externally with dusky, and the last tarsal joint in all six legs dusky. Front Wings dusky, shading into 
hyaline on their terminal 1-6 [this hyaline apical spot sometimes entirely wanting.—C. V.R.]; their 
basal 4 and a broad transverse widely interrupted band a little beyond the middle, both of them whitish 
subhyaline; veins and stigmatic branch brown. Hind Wings hyaline; veins pale brown. Length 9 
0.13-0.14 inch. 

Described from3 © taken upon herbage near Rock Island, Ils, in August and September; 2 9 
with the thoracic parts elevated al the body more or less rolled up, the other Q with the thoracic parts 
depressed and the body extended; ¢ unknown. Nothing but the almost exact correspondence of all 
the complicated colorational and structural peculiarities, found in this insect, would ever induce any 
entomologist, unacquainted with this most remarkable genus, to believe that these three specimens are 
wll identically the same. ; 

¢ (Fig: 49 c).—Color brilliant metallic-green, with faint blue and purple reflections. Head very 
bright green, finely and closely punctate; eyes pale, with a dusky patch m tront, smaller and further 
upart than in ©; eyelets purplish; antennze black and opaque throughout, cylindrical, of a more uni- 
form thickness and proportionally rather longer than in 9, reaching. if turned back, to the base of ab- 
domen, whereas those of © scarcely reach so far; 10-jointed, the joints proportioned as 3 (scape), 1, 3, 
2, 2, 1-10, 1-10, 1-10, 1-10, 8 (club). [On a more critical examination of fresh specimens, 1 find that 
the joints are proportioned rather as 3, 1, 3, 222, 2, 2,1, 1, 1, 5.) Collare very short. Thorax above very 
finely punctate and subpolished, and either bright metallic-green or coppery-green, with faint purple 
reflections, the metathorax more bluish and more highly polished than the rest; built on a different plan 
from that of 93; lacking the very prominent and characteristic prothorax, the preescutal triangular piece, 
and the square excavation, which occur in that sex, and more nearly resembling Eurytoma, Decatoma, 
etc., in the divisions of the mesonotum. Abdomen dark metallic blue throughout, glabrous, smaller 
and more uniform in diameter than in 93; the joints distinguished with difliculty, but apdarently 
proportioned as in ©. Legs with the femora all dusky with a faint bluish reflection; trochanters 
rufous; cox steel blue; front and middle tibiz white; hind tibize dusky 5 tarsi all white, with occa- 
sionally (1 specimen) the terminal joint dusky, the middle pair lacking in a great measure the peculiar 
enlargement of basal joint. Wings more rounded than in 9, perfectly hyaline, the stigmatic branch but 
tuintly discernible. Length 0.09-0.10 inch. 

Described from 3 dried specimens. 
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up backward as does the female, nor do I think he possesses this 
power; and he certainly has not the remarkable power, which she 
possesses, of setting up or depressing at will the mesonotal sub-seg- 
ments, for his thorax is quite differently constructed. 


THE NARROW-WINGED KATYDID—Phaneroptera curvicauda 
(DeGeer). 


[Fig. 50.] 


x 





\ 
PHANEROPTERA CURVICAUDA:—Female, after Harris. 

This is our next most common species, and, according to Packard, 
itis the most abundant species in Northern New England. It is at 
once distinguished from the others by the length and narrowness of 
its wing-covers, and by the male having a cylindrical style curving 
from below upward, and resting in the forks of a curious furcate ap- 
pendage from the upper end of the abdomen (Fig. 51, c, 6). The ovi- 
[Fig. 51.] positor of the female is much curved, and about 
| as long as the front thighs, more pointed than in 
+) retinervis, and regularly notched, both above and 

below, for about one-half its length (Fig. 51, d@). 
The wing-covers are flat, with the costal and 
ase Ts Te ig inner edges parallel, except near the apex, about 
DA :—a, ovipositor of fe- 1 of an inch wide, and project when closed, full 


male, nat. size; d, end ot 


same, enlarged; °c, anal half their length beyond the body. They are 


append: ue of ms tale, side 


view; b, same, backview. more membranaceous, and ‘of a duller, darker 


i 
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green than those of the other species. The sides of the abdomen are 
glaucous-green, vaiegated with purplish reflections, and on the ven- 
tral surface the posterior edges of the joints are defined by lilaceous 
bands. The hind legs are remarkably long. The antenne& are of a 
reddish color for about half their length from the base. 

This species hatches somewhat later and develops more slowly 
than the preceding, and in its adolescent stages is easily recognized 
by its more slender form, longer legs, and more gayly-colored appear- 
ance—the body being checkered with purplish, black, red-brown and 
white, the antenne black with five white annuli, and the hind thighs 
having, more especially, two broad, dark annulations. By the time 
retinervis begins to sound its taboret, curvicauda is generally in the 
pupa state, while it seldom acquires wings till the fore part of August. 
The eggs are deposited singly in the edges of leaves, between the up- 
per and under cuticles. The method of oviposition is thus described for 
me by Miss Murtfeldt, who has watched the operation: “The female 
stations herself firmly, by the middle and hind legs, on twigs or leaves 
contiguous to the one selected to receive the egg. This leaf is then 
grasped by the front feet and held in a vertical position, while the 
edge is slightly gnawed or pared off by the jaws to facilitate the en- 
trance of the point of the ovipositor. When thisis done the abdomen is 
curved under and brought forward, and the ovipositor is seized on its 
convex edge by the mandibles and maxilla, which, with the aid of the 
palpi, guide the point to that portion of the leaf prepared to receive 
it. After gentle, but repeated, efforts, the point of the instrument is 
finally inserted between the tissues of the leaf, and gradually pushed 
in, to more than half its length. As soon as the cavity is formed, the 
egg is extruded, and passed slowly between the semi-transparent 
blades of the ovipositor. As the egg leaves the ovipositor, the latter 
is gradually withdrawn, while the egg remains in the leaf, retained in 
its place, probably, by a viscid fluid that is exuded with it. The in- 
sect occasionally deposits two or three eggs in succession, but, as a 
rule, after one is placed she releases the leaf and betakes herself to 
eating, or to biting her feet, or dressing her antenne, and does not 
resume her maternal duties for some time.” 

I have had as many as five of these eggs deposited in a single 
leaf, in one contiguous row, but they are more often single. The egg is 
so very flat as scarcely to cause a noticeable swelling in the leaf; in- 
deed, its position can only be determined by holding the latter against 
the light. It is somewhat narrower, in its broader outline, than that 
of retinervis, and slightly curved, but otherwise resembles the latter. 
Before hatching, it swells so as to become nearly cylindrical in form, 
raising the skin of the dry leaf into blisters. 
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The species is not so prolific as retznervis, as I have never ob- 
tained more than thirty eggs from one female. Nor does it bear con- 
finement as well. It feeds mostly on oak-leaves, to which it has 
shown a preference, also, in consigning its eggs. 

The shrill of the male is by no means so loud as of the Oblong- 
winged species, in which its sound is always drowned in the woods. 
It consists of a softer zeep, zeep, sometimes uttered singly, but gen- 
erally thrice in succession. The call is occasionally responded to 
by a faint chirp from the females, produced by stretching out their 
wings asif for flight, and is as often heard in the day as at night. 

Scudder says of this species: ‘‘ His day-song is bzrw2, and lasts 
one-third of a second; the night-song consists of a repetition—ordi- 
narily eight times—of a note which sounds like t¢ehw. This is re- 
peated at the rate of five in three-quarters of a second, making each 
note one-half as long as that of the day.” 


DESCRIPTIONS OF ADOLESCENT STAGES. 


The body of the larva is flattened-pyriform, large and rounded at the posterior 
extremity, tapering from thence to the narrow, straight thorax, and widening again 
into the rather large head. The length, shortly after hatching, is nearly one-fifth of 
an inch, exclusive of the appendages. The posterior legs are about four times the 
length of the body, and the antennz as long as body and legs together. The colors 
are purplish-black and white. on the head and body arranged in minute regular 
checkers. The legs and antenne are principally of the dark color, annulated with 
white, and giving to the little animal a striking and histrionic appearance. It retains 
the same form and very much the same colors throughout the larval state—the legs 
getting to look as if pale, marked and annulated with brown—two annulations on the 
thighs being especially broad. 

In the pupa state it is quite different, but no less elegant and characteristic in 
appearance. The form of the abdomen is more cylindrical and tapering toward the 
posterior end. The anal stylets of the male and the ovipositor of the female are dis- 
tinguishable in a rudimentary state. The black and white colors disappear, and the 
insect is clothed in green, varied by purplish shadings on the sides. Two large, bright 
crimson spots adorn the top of the thorax, and a pair of small dots, of the same color, 
the top of each abdominal joint. The wing-pads are wider in proportion to their length 
than those of retinervis. 
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THE BROAD-WINGED KATY DID—Platyphylium concavum Harr. 


[Fig. 52.] This is our next most common species, 
and the true Katydid from which the 
\ | popular name is derived. It is the only 
\ ay one of the four species, here treated of, in 
\ which the wing-covers are longer than the 
' i wings, and it is at once distinguished from 
\ / all the others by the greater breadth and 
\ convexity of these wing-covers, which 
entirely enclose the abdomen, and, with 
their strong mid-rib, look exceedingly like 
aleaf. The species is, withal, so familiar 
to most persons, and has been so well 
deseribed by Harris, that I shall touch 
only on its more striking characters, or 
on such traits as are not generally known. 
The ovipositor of the female (Fig. 53, a,. 
b) is almost as long as the abdomen, 
cimeter-shaped, sharp-pointed, and with 
but slight serrations on the lower edge: 
toward the tip. Both sexes have two 
thorn-like projections on the breast, be- 
tween the front legs, and the membrana- 
PLATYPHYLLUM CONCAVUM:—Male a ha spots oa tye Seis DS of the 
Harris. “front tibise are convex rather than con- 

cave, and look like little pockets, from above. 
The eggs are thrust, by means of the sharp ovipositor, into cre- 
vices and soft substances, and probably, in a state of nature, into the 
[Pig. 53.) crevices of loose bark or into the soft stems of woody 
plants. In the breeding cage [I have had pieces of cork 
filled with them, and they have often been crowded be- 
tween the crevices and sutures of my cages, especially 
where the cap rests on the cage proper. These eggs are 
0.25-0.80 inch long, very flat, over thrice as long as wide, 
pointed at each end, with the edges beveled off or emar- 
ginate (Fig. 54, a side view, } front view, enlarged, ¢, d 
natural size). They are of a dark slate color, and the 
lower or first inserted end is protected by a dark, adhe- 
Neoncavuatn sive substance, which hardens and sometimes extends 

ovipositor of fe- 


mate, nat.size, the whole length of one of the borders. Several eggs are 


b, end of same 


enlarged. usually pressed close to each other. 
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With the exception of Harris’s account of these eggs, which is 
erroneous, the only other account which I know of, that is not copied 
from Harris, is that by B. Jaeger in his “Life of N. A. Insects” 
Se ce (p. 108), where he unequivocally states that the female 
/)\ pierces holes in the ground for the purpose of depositing her 
eggs, and then goes on to describe how “a very close and 
interesting observation of the conduct of these insects may 
x be made every autumn by putting a pair of them into a wide 
\ glass vessel, having the bottom covered with turf, which, 
\l uf however, must be sprinkled with water every day. As soon 
hai as the evening begins the female will commence laying her 

LuM CoN- eggs and depositing them in the ground, and the male will 


CAVUM :—a@ 
», esg,side announce in loud tones that Katy-did-it. If you preserve 


and front 


view, 2" these eggs in the turf through the winter, and open them 


larged; c, 


ot. cue” in the following spring, you will find the insect in a perfect 
condition, except being destitute of wings.” 

Now, when a man describes in detail a process like the above, 
one naturally concludes that he has witnessed what he describes, and 
were the above from almost any other author than Mr. Jaeger, I should 
be inclined to respect it; but there is so much nonsense and false 
statement in Mr. Jaeger’s book, that I have no doubt that the passage 
describes an imaginary process, adapted from the account of some 
European grasshopper in which it may be observed; for if our Katy- 
did ever oviposited in the earth, it would have had abundant oppor- 
tunity of so doing in cages where I have kept it. 

The talc-like plate at the base of the wing-covers of the male is 
quite transparent, strongly-ribbed and surrounded by ridged veins, 
while in the other three species, the overlapping portion is no more 
transparent than the wing-cover itself. The stridulation is quite forci- 
ble, representing more often, “Katy-she-did” than “ Katy-did,” and 
continued at regular intervals. It is seldom heard in the day, but as 
soon as the stars begin to show in Heaven’s ebon vault, the familiar 
song of this male concavum blends in the distance with the more 
numerous trills of his cousin retinervis, but is distinct and separate 
when closer to ear. 

I have had no opportunity of making notes of the adolescent 
stages. 
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THE OBLONG-WINGED KATYDID—Phylloptera oblongifolia 
(DeGeer.) 


[Big. 55.] This species I have not 
yet foundin Missouri, but 
it is abundant in New 
England, and is found 
farther north than either 
of the other three. It is 

at once distinguished by 
a the perfectly oval form of 

Outline PERE itll Once, cea cual OE OM OnitOE. the wing-covers, the long 
hind thighs, and by having the base of the middle as well as of the 
front tibiz swollen and furnished with a membranaceous cavity 
each side. The female (Fig. 55,) has an ovipositor intermediate in 
size between those of the Broad and Narrow-winged species, or almost 
as long as the abdomen, and itis more strongly toothed for one-half 
its length (Fig. 55, 6) thanin any of the others. The notes of the male 
are described by Harris as, though grating, comparatively feeble. 

The eggs of this species are not known, though, as already stated, 
those of the Angular-winged Katydid have very generally been sup- 
posed to belong toit. From the structure of its ovipositor I have little 
doubt that it will be found to oviposit above ground, and probably 
within the soft stems of some plant. I hope some of my more north- 
ern entomological friends will endeavor to ascertain the precise 
whereabouts, and thus complete our knowledge of the habits of the 
American Katydids. 

Though the color of the species is green like the others, I have an 
abnormal female specimen, received from Prof. G. Thurber, of New 
York, which is uniformly of a deep fleshy-pink, without a spot of green, 
the color not artificially produced, but occurring in life. 
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